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The year 1972 has represented another successful year for the recruit­
ment of local scientific staff at EAFFRO. It will be noted that the previous 
year saw some of EAFFRO's trainee scientists return from overseas 
Courses. This year another EAFFRO Economist, Mr. V. Babikanyisa 
returned from the University of Washington in the U.S.A. having success­
fully completed his M.A. degree under the able guidance of Professor 
James Crutchfield. Mr. Babikanyis3 joins his colleague Mr. S.H Jiwani as 
EAFFRO Economists attached to the Lake Victoria Fisheries Research 
Project. 
Training requirements for scientific staff at EAFFRO are by no means 
accomplished. Deliberate efforts to recruit tr3inees was maintained with 
full vigour and with the assistance of the East African Community Service 
Commission, two more research officers trainee, were recruited during the 
year viz. M r. J. Okaronon and M r. B. Wanjala both of whom are honours 
graduates from Makerere University. It is hoped, as in the past, to arrange 
specialised training programmes for them overseas as soon as possible. 
Meanwhile Mr. D. Ocenodongo, an EAFFRO trainee biologist, proceeded 
to the U.S.A. during the year for studies leading to the award of Master 
of Science degree in Fisheries. 
Mrs. S,:Ifa L. Wanambwa was recruited in the year to take over as 
Librarian/Sub-Editor from Mrs. M. Peck. Mrs. Wanambwa, a former 
school teacher, has some valuable experience to add to EAFFRO and her 
scientific training should be an added asset in her duties in the library as 
well as Sub-editor of the African Journal of Tropical Hydrobiology and 
Fisheries. EAFFRO's fortune in getting the services of a U.S. Peace Corps 
biologist. Dr. James Thrall was shortlived as Dr. and Mrs. Thrall who were 
to be posted to Nyumba ya Mungu Dam decided to return to the United 
States. 
The arrival of M r. Fjeldstad, aU. N. Gear Technologist early in the year 
was greatly welcomed as his role was to assist Capt. IJlugason in the 
fabrication of suitable fishing gear for the experimental stern trawler 
"Tilapia" of the Uganda Fisheries Department. Another U.N. expert, 
Mr. Johnson joined the team of East African Community and U.N. experts 
as a marine engineer and his arrival ferried the organization through a 
difficult period as EAFFRO Maintenance Engineer, Mr. H. Walusimbi was 
away in Norway on an FAO training fellowship. Mr. Walusimbi, however, 
arrived back after successfully completing his course towards the latter 
half of the yea r. 
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O n  t h e  a d m i n i s t r a t i v e  s i d e ,  E A F F R O  w a s  h a p p y  t o  r e c e i v e  M r .  J .  
R u d a t s i k i r a ,  a n  E x e c u t i v e  O f f i c e r  w h o  t o o k  o v e r  f r o m  M r .  1 .  W e r e .  S i m i l a r l y  
M r .  D .  A n y o n a ,  a  S u p p l i e s  O f f i c e r  f r o m  N a i r o b i  a r r i v e d  t o  r e l i e v e  M r .  D .  
O n g o d i a  w h o  p r o c e e d e d  o n  a  t w o - m o n t h s  l e a v e  d u r i n g  t h e  y e a r .  
A l t h o u g h  t h e  y e a r  u n d e r  r e p o r t  r e p r e s e n t e d  c o n s o l i d a t i o n  o f  t r a i n i n g  
p r o g r a m m e s  a n d  i n t e n s i f i c a t i o n  o f  f u r t h e r  r e c r u i t m e n t ,  i t  i s  s a d  t o  r e p o r t  
t h a t  M r .  S . H .  J i w a n i ,  a n  E A F F R O  E c o n o m i s t  r e s i g n e d  a n d  l e f t  t o  s e t t l e  i n  
. ; 	  
C a n a d a .  S i m i l a r l y  t h e  U N D P  P r o j e c t  M a n a g e r ,  M r .  P . B . N .  J a c k s o n  l e f t  
t h e  o r g a n i z a t i o n  i n  F e b r u a r y  a f t e r  a  l o n g  a n d  r e w a r d i n g  s t a y  a t  E A F F R O  
H e a d q u a r t e r s  a t  J i n j a .  E A F F R O  w o u l d  l i k e  t o  b e  a s s o c i a t e d  w i t h  a l l  
f r i e n d s  o f  M r .  J a c k s o n  i n  w i s h i n g  h i m  p r o s p e r i t y  a n d  s u c c e s s  i n  h i s  n e w  
e n d e a v o u r s .  
T h e  U N D P  P r o j e c t  w h i c h  w a s  j o i n t l y  o p e r a t e d  w i t h  t h e  E a s t  A f r i c a n  
C o m m u n i t y  r a n  i n t o  p r o b l e m s  d u r i n g  t h e  l a t t e r  h a l f  o f  t h e  y e a r  d u e  t o  t h e  
i n a b i l i t y  o f  a l l  c o n c e r n e d  t o  s i g n  t h e  P r o j e c t  D o c u m e n t  i n  t i m e .  C o n s e q u ­
e n t l y  t h e  r e g i o n a l  f u n d s  f o r  o p e r a t i o n  o f  t h i s  p r o j e c t  w e r e  e x h a u s t e d  a n d  
a l l  t h e  U N D P j F A O  e x p e r t s  l e f t  t h e  p r o j e c t  i n  D e c e m b e r .  E A F F R O  a n d  
t h e  P a r t n e r  S t a t e s  o f  K e n y a ,  U g a n d a  a n d  T a n z a n i a  c o n t i n u e d  t o  s e r v i c e  
t h e  p r o j e c t .  T h e  E a s t  A f r i c a n  C o m m u n i t y  o n  b e h a l f  o f  t h e  P a r t n e r  S t a t e s  
h a s  e x p r e s s e d  e a r n e s t  d e s i r e  t o  c o n t i n u e  t h e  P r o j e c t  a n d  i t  i s  h o p e d  t h e  
U N D P  w i l l  b e  a b l e  t o  r e l e a s e  t h e  n e c e s s a r y  f u n d s  f o r  i t s  r e a c t i v a t i o n  i n  
d u e  c o u r s e .  
T o  t h i s  e n d  E A F F R O  s t o o d  o n  t h e  r e a d y  t o  i n i t i a t e  P h a s e  I I  o f  t h e  
P r o j e c t .  T h r e e  E a s t  A f r i c a n s  w i t h  c e r t i f i c a t e s  o f  c o m p e t e n c y  i n  C o a s t a l  
N a v i g a t i o n  w e r e  ' r e c r u i t e d  f o r  t h e  f i r s t  t i m e  a s  c o u n t e r p a r t s  t o  t h e  F A O  
M a s t e r f i s h e r m a n .  T r a i n i n g  a s p e c t s  i n  t h e  P h a s e  I  o f  t h i s  P r o j e c t  w e r e  r a t h e r  
u n s a t i s f a c t o r y  a s  f a r  a s  t h e  C o u n t e r p a r t  M a s t e r f i s h e r m a n  w a s  c o n c e r n e d  
a n d  t h i s  i n  f a c t  l e d  t o  h i s  r e s i g n a t i o n .  T h e  r e c r u i t m e n t  o f  t h r e e  c o m p e t e n t  
a n d  q u a l i f i e d  c o u n t e r p a r t s  s h o u l d  t h e r e f o r e  e n h a n c e  t h e  c h a n c e s  o f  s u c c e s s ­
f u l  t r a i n i n g  i n  f i s h i n g  g e a r  a n d  t e c h n i q u e s  w h e r e  t h e y  a r e  p r e s e n t l y  d e f i c i e n t  
i n  p r o f i c i e n c y .  T h e  t h r e e  c o u n t e r p a r t s  v i z .  M e s s r s .  C .  M a n y i l e ,  H . O .  O k o l l o  
a n d  L . B . M .  M u k a s a  c o m e  f r o m  T a n z a n i a ,  K e n y a  a n d  U g a n d a  r e s p e c t i v e l y .  
T h e y  s h o u l d  f i n d  t h e  ' I B I S '  a n  e x c e l l e n t  v e s s e l  f o r  t r a i n i n g  p u r p o s e s .  
F u r t h e r ,  i n  p r e p a r a t i o n  f o r  i n t e n s i f i e d  r e s e a r c h  a c t i v i t y ,  t w o  m o r e  
a r t i s a n s  w e r e  r e c r u i t e d  d u r i n g  t h e  y e a r .  M r .  G .  N t a l o ,  A r t i s a n  G r a d e  I T  
i s  a  q u a l i f i e d  b o a t  b u i l d e r  w i t h  e x p e r i e n c e  i n  t i m b e r ,  m e t a l  a n d  f i b r e  g l a s s  
c o n s t r u c t i o n .  H e  w i l l  b e  q u i t e  a n  a s s e t  t o  E A F F R O  f o r  t h e  r e p a i r  a n d  
m a i n t e n a n c e  o f  r e s e a r c h  c r a f t  w h i c h  a r e  m a i n l y  w o o d e n  o r  f i b r e  g l a s s .  
T h e  s e c o n d  A r t i s a n  r e c r u i t e d  d u r i n g  t h e  y e a r  i s  M r .  E .  N d w o k y a ,  a  m e c h a n i c  
G r a d e  I I .  H e  w i l l  o p e r a t e  w i t h i n  t h e  E A F F R O  w o r k s h o p  t o  m a i n t a i n  t h e  
f l e e t  o f  v e h i c l e s  a n d  o t h e r  l a b o r a t o r y  e q u i p m e n t .  
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In general, repair and maintenance work has been normal throughout 
the year although some difficulties were experienced in repairing some of the 
vehicles and other equipmenls. 
Considerable success in transport facilities was achieved during the year. 
Five more new vehicles were purchased in the middle of the year: Toyota 
Commuter Hiace KNX 872, Bedford Lorry KNY 575, VjW Kombi KPA 
418, Toyota Land Cruiser K NZ 428 and Toyota Pick Up KNZ 961. The 
two UNDP vehicles VjW UZK 071 and UZK 072 were taken to Kampala 
UNDP Headquarters. Toyota Crown UG 0891 is laid off because of mech­
anical troubles and the UNDP Land Rover UG 0892 continued to provide 
service wi'th very high repair costs due mainly to its age. 
The organization hopes to effect in full the establishment of its Sub­
stations in Kisumu (Kenya) and Mwanza (Tanzania) during the coming 
year and it is apparent that more transport facilities will be required in the 
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The research vessel "IBIS" gave continuous service during the year. 
The vessel was involved in long offshore cruises and covered the terr:torial 
waters of Kenya, Uganda and Tanzania in Lake Victoria. However, the 
wheelhouse of this vessel was attacked by dry rot and needs complete 
replacement. 
5 
L a u n c h  N o .  I  c o n t i n u e d  t o  g i v e  r  e n a c i n g  m e c h a n i c a l  t r o u b l e s  a s  i n  t h e  
p a s t  y e a r .  D u e  t o  t h e  o l d  a g e  o f  i t s  P a r k i n s  e n g i n e s ,  s p a r e s  a r e  a  g r e a t  
p r o b l e m  t o  o b t a i n .  S i m i l a r l y ,  w o r k  o n  t h e  r e p a i r  o f  i t s  c o p p e r  ~heathing, 
p l a n  k s ,  f r a m e s ,  d e c k  a n d  c a b i n  w i l l  b e  s t a r t e d  a s  s o o n  a s  c u r r e n t  re~earch 
p r o g r a m m e s  c a n  b e  s e r v i c e d  b y  p r o c u r e m e n t  o f  a n o t h e r  v e s s e l .  T h e  o t h e r  
s m a l l  c a n o e s  a n d  d i n g h i e s  u n d e r w e n t  m i n o r  r e p a i r s  a n n  c o n t i n u e d  t o  g i v e  
s a t i s f a c t o r y  s e r v i c e  d u r i n g  t h e  y e a r .  
L I B R A R Y  
I n  O c t o b e r  t h e  l i b r a r y  w a s  t a k e n  o v e r  b y  M r s .  S a r a  L .  W a n a m b w a  a f t e r  
t h e  d e p a r t u r e  o f  M r s .  M a r y  P e c k  w h o  r e t u r n e d  t o  t h e  U . S . A .  
T h e  l i b r a r y ' s  p r o b l e m  o f  l a c k  o f  s p a c e  c o n t i n u e d  t o  p l a g u e  e f f o r t s  t o  
m a k e  m a t e r i a l  m o r e  e a s i l y  a c c e s s i b l e .  A  p a r t i a l  s o l u t i o n  h a s  b e e n  t o  p u t  a l l  
p e r i o d i c a l s  f r o m  1 9 6 6  b a c k w a r d s  i n  o n e  s e c t i o n  a n d  t o  p u t  p e r i o d i c a l s  
f r o m  1 9 6 7  o n w a r d s ,  b o o k s  a n d  r e p r i n t s  i n  a n o t h e r  s e c t i o n .  T h i s  c o n c e n ­
t r a t e s  t h e  c u r r e n t  m a t e r i a l  i n  o n e  l o c a t i o n  f o r  e a s i e r  r e f e r e n c e .  
E A F F R O ' s  l i b r a r y  c o n t a i n s  m o r e  i n f o r m a t i o n  a n d  m a t e r i a l  o n  f i s h  
a n d  f i s h e r i e s  t h a n  m o s t  o t h e r  l i b r a r i e s  i n  A f r i c a .  T h e  c o l l e c t i o n  o f  o v e r  
1 1 , 0 0 0  r e p r i n t s ,  5 0 0  o f  w h i c h  w e r e  o b t a i n e d  i n  t 9 7 2 ,  a n d  o v e r  l , 5 0 0  b o o k s ,  
8 0  o f  w h i c h  w e r e  a c q u i r e d  i n  1 9 7 2 ,  a r e  a n  i n v a l u a b l e  a s s e t  t o  s c i e n t i s t s  a l l  
o v e r  t h e  w o r l d .  O v e r  3 0 0  r e q u e s t s  w e r e  r e c e i v e d  d u r i n g  t h e  y e a r  f o r  i n f o r ­
m a t i o n  a n d  a s s i s t a n c e .  
E A F F R O  r e c e i v e s  o v e r  1 2 0  j o u r n a l s  r e g u l a r l y .  T h e  m a j o r i t y  a r e  o n  
a n  e x c h a n g e  b a s i s  f o r  E A F F R O  A n n u a l  R e p o r t s ,  O c c a s i o n a l  P a p e r s  a n d  
T h e  A f r i c a n  J o u r n a l  o f  T r o p i c a l  H y d r o b i o l o g y  a n d  F i s h e r i e s .  T h e  l i b r a r y  
h a s  a  m a i l i n g  l i s t  o f  o v e r  4 0 0  i n s t i t u t i o n s ,  o r g a n i z a t i o n s  a n d  i n d i v i d u a l s  
a l l o v e r  t h e  w o r l d  w h o  r e g u l a r l y  s e n d  r e l e v a n t  p u b l i c a t i o n s .  T h e  j o u r n a l s  
a n d  r e p r i n t s  r e c e i v e d  a r e  i n  F r e n c h ,  S p a n i s h ,  I t a l i a n ,  G e r m a n ,  P o l i s h ,  
R u s s i a n ,  J a p a n e s e ,  C z e c h ,  N o r w e g i a n ,  S w e d i s h ,  H u n g a r i a n  a n d  A r a b i c  
a s  w e l l  a s  E n g l i s h .  
A l l  r e p r i n t s  a n d  b o o k s  a r e  c l a s s i f i e d  b y  a u t h o r  a n d  b y  s u b j e c t .  A  s p e c i a l  
c l a s s i f i c a t i o n  i s  g i v e n  t o  t h o s e  w h i c h  d e a l  p a r t i c u l a r l y  w i t h  A f r i c a .  T h e s e  
a r e  a g a i n  s u b - c l a s s i f i e d  a s  t o  w h i c h  c o u n t r y  o r  g e o g r a p h i c a l  p a r t  o f  A f r i c a  
i s  d i s c u s s e d .  A l l  r e p r i n t s  a r e  s o r t e d  a c c o r d i n g  t o  s i z e  f r o m  A  t o  D ,  A  b e i n , : \  
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A to D, A being 
y numbered and 
I the appropriate 
A record is kept of the volume and issue number of each journal received. 
The latest issue of each journal is kept on a special display rack until the 
next issue arrives. The older issue is then put in serial order with the other 
journals. 
Approximately, every three months, the library issues an accession list 
of all books and reprints received. This is distributed to all EAFFRO staff 
and various other institutions and individuals. 
Since many of the items in the EAFFRO library are irreplacable, it 
is impossible, under most circumstances, to lend original material to other 
organizations or institutions. However, arrangements can usually be made 
to photocopy or zerox the required information. 
Plans are underway to construct a new office and laboratory block which 
will include a large library. This will solve storage and arrangement pro­
blems and make all material more easily accessible. 
THE AFRICAN JOURNAL OF TROPICAL HYDROBIOLOGY 
AND FISHERIES 
The first worldwide reactions to and comments on the journal were 
received in 1972. The first volume of the journal was distributed to sub­
scribers and the EAFFRO mailing list and praise and encouragement was 
forthcoming from the majority of the recipients. 
Publishing difficulties continued to slow down the processing of 
manuscripts and production of proofs. Lengthy consultations were held 
with the publisher· and printers and some procedural streamlining was 
decided upon. It is hoped that these measures will help to eliminate any 
future delays. 
Many manuscripts were submitted to be considered for publication. 
They cover a wide range of topics encompassing many facets of freshwater 
and marine fisheries and fish species, fishing gear and techniques, limnology 
and the statistical and mathematical aspects of stock assessment, resource 
evaluation and fishery management. 
All manuscripts submitted are first perused by the Editor and Sub­
editor to evaluate their general suitability and relevance. They are then sent 
to a suitable r("feree who is an expert in the particular field with which the 
paper deals. 
When the manuscript is returned, it is sent to the author with 
suggested revisions and corrections if necessary. When the revised version is 
received it is forwarded to the publisher. 
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G a l l e y  p r o o f s  a r e  s e n t  t o  t h e  a u t h o r  f o r  c o r r e c t i o n  w i t h  a  t w o  w e e k  
t i m e  l i m i t  f o r  t h e i r  r e t u r n .  P a g e  p r o o f s  a r e  t h o r o u g h l y  s c r u t i n i z e d  b e f o r e  
t h e  j o u r n a l  i s  f i n a l l y  p r i n t e d  a n d  b o u n d .  E a c h  a u t h o r  r e c e i v e s  6 0  r e p r i n h  
I " n : c  o r  c h a r g e  a n d  ( ' x t r a  c o p i e s  l T l a y  b e  p r o c u r e d  a t  t h e  a u t h o r ' s  o w n  
e x p e n s e .  
T w o  i s s l I e \  c o m p r i s i n g  o n e  v o l u m e  a r e  p u b l i s h e d  e v e r y  y e a r  i n  a p p r o ­
x i m a t e l y  J u n e  a n d  D e c e m b e r .  E a c h  i s s u e  i s  a p p r o x i m a t e l y  8 0  p a g e s  i n  
l e n g t h .  T h e  s u b s c r i p t i o n  r a t e  i s  S h s .  3 5 / - p e r  y e a r  i n  E a s t  A f r i c a  a n d  U . S .  
$ \  0 . 0 0  e l s e w h e r e .  
I n  N o v e m b e r  0 1 "  1 9 7 2 ,  t h e  C o m m i t t e e  f o r  I n l a n d  F i s h e r i e s  o f  A f r i c a  
( C I  F A )  h e l d  i t s  f i r s t  s e s s i o n  a n d  a  S y m p o s i u m  o n  E v a l u a t i o n  o f  F i s h e r y  
R e s o u r c e s  i n  t h e  D e v e l o p m e n t  a n d  M a n a g e m e n t  o f  I n l a n d  F i s h e r i e s  i n  
F o r t  L a m y ,  C h a d .  O f  t h e  n u m e r o u s  p a p e r s  p r e s e n t e d  a t  t h e  m e e t i n g ,  
f o u r t e e n  w e r e  c h o s e n  a n d  r e l e a s e d  f o r  p u b l i c a t i o n  i n  t h e  j o u r n a l  b y  F A O  
R o m e  o f  w h i c h  C I F A  i s  a  s u b s i d i a r y .  
T h e s e  f o u r t e e n  p a p e r s  w i l l  b e  p u b l i s h e d  i n  t w o '  S p e c i a l  i s s u e s  i n  1 9 7 3 .  
T h i s  i s  a  g r e a t  h o n o u r  f o r  o u r  j o u r n a l  a n d  w e  a r e  v e r y  m u c h  i n d e b t e d  t o  
F A O ,  R o m e .  T h e s e  S p e c i a l  I s s u e s  w i l l  b e  s e n t  f r e e  o f  c h a r g e  t o  s u b s c r i b e r s  
a n d  t h o s e  O n  o u r  m a i l i n g  a n d  e x c h a n g e  l i s t s .  E x t r a  c o p i e s  c a n  b e  o b t a i n e d  
f o r  a  s m a l l  f e e  b y  c o n t a c t i n g  t h e  E d i t o r  a t  E A F F R O ,  B o x  3 4 3 ,  J i n j a ,  
U g a n d a .  
T H E  A F R I C A N  J O U R N A L  O F  T R O P I C A L  H Y D R O B I O L O G Y  A N D  
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No.5. GEE, J.M. and GILBERT, M.P. The establishment of a commer­
cial fishery for Haplochromis in the Uganda waters of Lake 
Victoria, Part I, 1967. 
No.6. MANN, MJ. The Fisheries of Lake Rukwa, Tanzania. 1967. 
No.8. GEE, J.M. and GILBERT, M.P. The establishment of a commer­
cial fishery for Haplochromis in the Uganda waters and Lake 
Victoria part II. 1968. 
No.9. MATHES, H. The Fishes and Fisheries of Ruaha River Basin, 
Tanzania. 1968. 
No. 10. MANN, MJ. A brief report on a survey of the fish and fishery 
of the Tana River with special reference to the probable effects 
of the proposed barrages, 1969. 
No. 11. GEE, J.M. The establishment o( a commercial fishery for 
Haplochromis in the Uganda waters of Lake Victoria-Part III, 
1969. 
No. 12. MANN, M.J. Catalogue of EAFFRO scientific archives, 1969. 
No. 13. CHILVERS, R.M. Bottom trawl codend mesh selectivity to 
Bagrus docmac (ForskahJ) from Lake Victoria, with some re­
marks on the proposed Trawl Fishery, 1971. 
No. 14. WETHERALL, JERRY A. On the Catch Assessment Survey 
(CAS) of Lake Victoria 
-Part I-Uganda Waters of Lake Victoria 
-Part II-Kenya Waters of Lake Victoria 
-Part Ill-Tanzania Waters of Lake Victoria 
MEETINGS 
As in the past years, EAFFRO had the opportunity to participate in 
several local and international seminars and meetings. Of particular 
significance was the first session of the Committee for Inland Fisheries of 
Africa (CIFA) convened in Fort Lamy, Chad. The FAO generously made 
it possible for Dr. J. Okedi, Dr. O. Okorie, Mr. G. Kitaka and Mr. W. 
Kudhongania to attend this meeting. The CI FA meeting was conveniently 
preceeded by a Symposium on Evaluation of Fishery Resources in the 
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D e v e l o p m e n t  a n d  M a n a g e m e n t  o f  I n l a n d  W a t e r s  i n  A f r i c a .  D r .  O k e d i  
h o \ \
c h a i r e d  t h e  S y m p o s i u m  a n d  t h e  o t h e r  E A F F R O  p a r t i c i p a n t s  r e a d  p a p e r s .  
i s t i c
T h e  f o u r  E A F F R O  s c i e n t i s t s  a l s o  h a d  a n  o p p o r t u n i t y  t o  t o u r  V o l t a  L a k e  
P a r t
P r o j e c t  i n  G h a n a  a n d  t h e  K a i n j i  R e s e a r c h  P r o j e c t  i n  N i g e r i a .  E A F F R O  
d i s t l
e x t e n d s  i t  s i n c e r e  t h a n k s  t o  t h e  F A O  a n d  P r o j e c t  s t a f f  a t  t h e s e  P r o j e c t s  w h o  
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e v a l t
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T h e  U . N .  C o m m i t t e e  o n  N a t u r a l  R e s o u r c e s  h e l d  i n  N a i r o b i  i n  J a n u a r y  
I n  t h  
w a s  a t t e n d e d  b y  D r .  J .  O k e d i ,  D r .  O .  O k o r i e  a n d  M r .  K i t a k a .  M r .  G .  
S s e n t o n g o  a t t e n d e d  a  b r i e f i n g  s e s s i o n  i n  B u j u m b u r a  ( U N  D P  P r o j e c t  i n  
L a k e  T a n g a n y i k a )  i n  J a n u a r y  a l o n g  w i t h  D r .  W e a t h e r a l l  w h o  a s s i s t e d  t h e  
L A K  
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s t u d i ,  
N a i r o b i ,  w h i l s t  t h e  E a s t  A f r i c a n  C o m m u n t y  C o m m i t t e e  o n  P a p y r u s  i n  r e h e n  
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s e m i n a  r  w a s  w e l l  a t t e n d e d  b y  F i s h e r y  o f f i c i a l s  f r o m  t h e  P a r t n e r  S t a t e s  a n d  w a s  t i m e  t  
a b l y  c o n d u c t e d  b y  D r .  G .  B a z i g o s  f r o m  t h e  F A O  H e a d q u a r t e r s .  ] n  A u g u s t  f o r m a  
t h e  A n n u a l  F i s h e r i e s  T e c h n i c a l  C o m m i t t e e  w a s  h o s t e d  i n  T a n g a  a n d  E A F F ­
R O  j o i n e d  c o l l e a g u e s  f r o m  K e n y a ,  U g a n d a ,  T a n z a n i a  a n d  Z a m b i a  t o  d i s c u s s  
L A K E  
c o m m o n  p r o b l e m s  i n  f i s h e r i e s ;  D r .  O k e d i ,  D r .  O k o r i e ,  M r .  K u d h o n g a n i a  
F r <
a n d  M r .  J i w a n i  a t t e n d e d  t h i s  m e e t i n g .  
o u t  o n  
a n d  N  
w h i l e  I
S C I E N T I F I C  W O R K  
T h e  d e v e l o p m e n t  o f  r e s e a r c h  p r o g r a m m i n g  o v e r  t h e  y e a r s  h a s  l e d  G i l  
E A  F F R O  t o  e v o l v e  r e s e a r c h  o n  f i v e  m a j o r  J i n e s :  w e r e  u :  
I .  F i s h e r y  B i o l o g y .  
s e t  g i l l  
2 .  S t o c k  A s s e s s m e n t  a n d  R e s o u r c e  E v a l u a t i o n .  
o r d e r  1  
3 .  L i m n o l o g y  a n d  W a t e r  Q u a l i t y .  f i s h  s p  
4 .  F i s h e r y  E c o n o m i c s .  
M o r m }  
5 .  F i s h i n g  G e a r  D e v e l o p m e n t .  
c o n d i t i  
T o  d a t e  E a s t  A f r i c a  i s  b e c o m i n g  i n c r e a s i n g l y  a w a r e  o f  t h e  a v a i l a b i l i t y  
L A K E
o f  f i s h e r y  r e s o u r c e s  i n  l a k e s  a n d  r i v e r s  a n d  t h e  G o v e r n m e n t s  h a v e  e x p r e s s e d  
I n )
a n x i e t y  t o  d e v e l o p  t h e s e  r e s o u r c e s .  F o r  s o m e  o f  t h e  s m a l l e r  l a k e s  t h e r e  h a s  
i n  T a n ;
b e e n  n o  p r i o r  f i s h e r y  i n v e s t i g a t i o n s  w h e r e a s  t h e  l a r g e s t  l a k e  i n  E a s t  A f r i c a ,  
t o  1 7 7 . :
i . e .  L a k e  V i c t o r i a ,  h a s  t e n d e d  t o  b e  b e t t e r  s t u d i e d .  F o r  a l l  t h e s e  l a k e s ,  
l a k e  a l l  
] 2  
however, it is essential to determine preliminary aspects of the character­
istics of the populations in order to advise Fishery Department of the 
e Partner States on such relevant information as species composition, size ) distribution, habitat selection, maturity, feeding habits and gear selection. 
o	 This aspect of research has been closely related with management and a 
a section or division within EAFFRO was created to undertake resource 
evaluation research in all the important lakes and rivers in East Africa. 




n A survey in Lake Wamala was carried out during the year and involved 
n studies of the general biology of the available fish species as well as a comp­
n rehensive evaluation of the exploited stocks of Titapia nilotica. Two sets 
d of gillnets of mesh sizes ranging from 38.10 to 177.8 mm were set in two 
ty fishing grounds: Lusalira in Busuju county and Butebi in Singo County. 
The catch in numbers and weight from each gillnet was noted. The following 
biometric information for each fish species was recorded: weight, standard 
IS length, total length, sex, gonad condition and stomach condition. The 
is incidence of parasites on each fish species was noted. This was the first 
IS lime for an EAFFRO biologist to work on the lake. Some reliable in­
st formation on the status of commercial fish stocks were collected. 
ss LAKE ALBERT 
ia From the 16th June to 29th June 1972 experimental fishing was carried 
out on Lake Albert. Two sampling stations were chosen namely Wanseko 
and Ntoroko. Wanseko is located at the northern end of Lake Albert 
while Ntoroko is located at the Southern end. 
:d Gillnets of various mesh sizes ranging from 38.1 mm to 304.8 mm 
were used in fishing. Since Lake Albert is deep, both surface set and bottom 
set gillnets were used. The catch in numbers and weight was recorded in 
order to obtain catch per unit effort data on the fisheries. The exploited 
fish species include: Atestes, Hydrocyon, Lates, Tilapia nitotica, Barbus, 
Mormyrus and Bagrus. Data on lengths, weights, sexes, gonads and stomach 
cond ition was collected for each species. 
ty LAKE KITANGIRI 
:d In August an evaluation of the harvestable fish stocks of Lflke Kitangiri 
as in Tanzania was conducted. Gillnets of mesh sizes ranging from 38.1 mm 
a, to 177.8 mm were used in fishing. Because of the shallow condition of the 
~S, lake all the gillnets were surface set. 
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A t  t h e  t i m e  o f  t h e  s u r v e y  t h e  h a r v e s t a b l e  s t o c k s  o f  T i / a p i a  w e r e  v e r y  
H A  
l o w .  M o s t  o f  t h e  T i / a p i a  w e r e  c a p t u r e d  i n  t h e  6 3 . 5 0  t o  7 6 . 9  m m  g i l l n e t s .  
I I I I !  
V e r y  f e w  T i / a p i a  w e r e  c a u g h t  i n  t h e  8 8 . 9  m m  g i l l n e t s .  G i l l n e t s  o f  m e s h  s i z e s  
o f  
g r e a t e r  t h a n  8 8 . 9  m m  c a u g h t  o n l y  a  f e w  P r o t o p t e r u s  a n d  C / a r i a s .  T h e  
p i a l  
" u .  
i n f o r m a t i o n  c o l l e c t e d  o n  s i z e  s t r u c t u r e ,  s e x ,  g o n a d  c o n d i t i o n  o r  m a t u r a t i o n  
r e s (  
r e v e a l e d  t h a t  t h e r e  w a s  a n  o v e r f i s h i n g  p r o b l e m  m o s t  p r o b a b l y  c a u s e d  b y  
e c o  
c a p t u r e  o f  i m m a t u r e  f i s h  a n d  a n  e x c e s s i v e  f i s h i n g  e f f o r t  p r e v a i l i n g  o n  t h e  
s p e c  
l a k e .  
m u l  
L A K E  V I C T O R I A  
s t u d  
S a m p l i n g  a r e a s  w e r e  s e l e c t e d  d e p e n d i n g  o n  t h e  p r e s e n t  d i s t r i b u t i o n  o f  
c o m m e r c i a l  u n i t s  o p e r a t i n g  o n  t h e  l a k e .  S a m p l i n g  w a s  c a r r i e d  o u t  i n  v a r i o u s  
l o c a l i t i e s  p r i m a r i l y  t o  a s s e s s  t h e  s t a t u s  o f  t h e  i m p o r t a n t  T i / a p i a .  A m o n g s t  
t h e s e ,  T .  e s c u / e n t a ,  T .  v a r i a b i / i s ,  T .  z i l l i i ,  T .  n i / o t i c a  a n d  T .  / e u c o s t i c t a  w e r e  
g i l l ­
p o p  
g e a r  
o f  t l  
s a m p l e d  i n c l u d i n g  o t h e r  g e n e r a  e . g .  H a p / o c h r o m i s ,  P r o t o p t e r u s ,  B a r b u s ,  
C / a r i a s  a n d  S c h i / b e .  S a m p l i n g  f o r  t h e s e  s p e c i e s  w a s  d o n e  m a i n l y  b y  g i l l n e t s  
a n d  w a s  i n t e n d e d  t o  d e t e c t  p o p u l a t i o n  c h a n g e s  a n d  t r e n d s .  S u c h  i m p o r t a n t  
N I L  
p a r a m e t e r s  a s  s p e c i e s  c o m p o s i t i o n ,  s i z e  d i s t r i b u t i o n ,  s e x ,  g o n a d  m a t u r i t y  
a n d  s t o m a c h  c o n d i t i o n  w e r e  c o l l e c t e d  f o r  t h e  m a j o r  s p e c i e s .  
v e d  
t o  e \  
s u c o  
T h e  a r e a s  s a m p l e d  i n c l u d e d  N o r t h  R u v u m a ,  B u k a k a t a  w a t e r s  a n d  
e c o s  
M w a n z a  w a t e r s  o f  L a k e  V i c t o r i a .  
s p r e ,  
L A K E  B A R I N G O  
R I C  
A n  i n t e n s i v e  s u r v e y  o f  t h i s  l a k e  w a s  c o n d u c t e d  d u r i n g  t h e  y e a r .  T h e  
[  
l a k e  h a s  p o s e d  s e v e r a l  p r o b l e m s  p a r t i c u l a r l y  i n  r e g a r d  t o  s i l t i n g ,  s t u n t i n g  
o f  t h e  i m p o r t a n t  T i / a p i a  n i / o t i c a  a n d  p a r a s i t i s m .  T h e  l a k e  w a s  s u b d i v i d e d  
P r o j <  
f e a s i  
i n t o  t w o  m a j o r  e c o l o g i c a l  z o n e s  a n d  a  s a m p l i n g  d e s i g n  i n s t i t u t e d .  A m o n g s t  
t h e  s p e c i e s  s a m p l e d  a n d  f r o m  w h i c h  e c o l o g i c a l  a n d  b i o l o g i c a l  d a t a  w e r e  
o b t a i n e d  i n c l u d e d  T .  n i / o t i c a ,  B a r b u s  s p p .  a n d  C / a r i a s  s p p .  '  
s p e c i  
b l e m  
L I M  
N Y U M B A  Y A  M U N G U  D A M  
S I  
T h i s  i s  a  v e r y  i m p o r t a n t  m a n - m a d e  l a k e  i n  t h e  n o r t h - e a s t  o f  T a n z a n i a .  
f o r  0  
T h e  l a k e  h a s  d e v e l o p e d  a  v e r y  l u c r a t i v e  f i s h e r y  i n v o l v i n g  m a i n l y  T i / a p i a  
p a n g a n i .  M a x i m u m  s i z e  o f  t h i s  f i s h  i s  d i m i n i s h i n g  i n d i c a t i n g  o v e r f i s h i n g .  
T h e r e  i s  a l s o  u n c o n t r o l l e d  u s e  o f  m o n o f i l a m e n t  a n d  s m a l l  m e s h  n e t s .  T h e  
s t a f f  
y e a r s  
l a k e  w a s  s u r v e y e d  f o r  r e s o u r c e  e v a l u a t i o n  p u r p o s e s .  T h r e e  m a j o r  s p e c i e s  
i n c l u d e d  T .  p a n g a n i ,  L a b e o  a n d  S y n o d o n t i s .  P r e l i m i n a r y  m a n a g e m e n t  i d e a s  
F 1 S I - 1  
a r e  b e i n g  f o r m u l a t e d  f o r  t r a n s m i s s i o n  t o  t h e  T a n z a n i a  F i s h e r i e s  D e p a r t ­
S i  
m e n t .  H o w e v e r ,  t h e  l a k e  n e e d s  m o r e  i n t e n s i v e  s u r v e y s  a n d  t h e s e  s h o u l d  b e  
y e a r .  
m o u n t e d  i n  t h e  n e x t  y e a r .  
r e a s o  
1 4  
HAPLOCHROMIS STUDIES 
The discovery in the previous years of a standing stock of 750,000 tons 
of Haplochromis in Lake Victoria continued to excite interest. Various 
plans were mounted for the commercial exploitation of this abundant 
resource. Biologists were, however, anxious to get some understanding of the 
ecology and biology of some of the major groups within the Haplochromis 
species flock. 
During the year, therefore, work on the Haplochromis involved accu­
mulation and analysis of data collected previously in the trawls. Further 
studies were conducted sampling with different gear e.g. beach seines and 
gill-nets. Information was therefore collected on important aspects of the 
populations particularly in the northern waters of the lake for example 
gear selectivity, predation, species composition, breeding and other aspects 
of the characteristics of the Haplochromis populations. 
NILE PERCH INVESTIGATIONS 
Studies on Lales nilolicus were mainly done in Lake Victoria and invol­
ved regular collection of biometric data and analysis of stomach contents 
to evaluate trends in the feeding cycle of Lales. Nile Perch is indeed spreading 
successfully in the lake and it is too early to predict its impact on the 
ecosystem. This predator continues to be watched with keen interest as it 
spreads in Lake Victoria. 
RICIPISCULTURE EXPERIMENTS 
During the year, EAFFRO collaborated with the Ahero Rice Irrigation 
Project of the Kenya Government. Experiments were mounted to test the 
fea~.·bility of growing rice and fish together in rice paddies. Initially various 
species of Tilapia were tested but the experiments soon encountered pro­
blems of stunting and escapement of fry. 
L1MNOLOGICAL STUDIES 
Studies in Limnology were limited by non-availability of suitable vessels 
for offshore work in Lake Victoria. Besides, the only Limnologist on the 
staff took opportunity to write up his research findings involving several 
years for presentation as Ph. D. disertation. 
FISHERY ECONOMICS 
Similarly, effort in fishery economics studies tended to suffer during the 
year. The two locally recruited economists relinquished their posts for one 
reason or other leaving their research programmes unattended. 
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H A P L O C H R O M I S  S T U D I E S  
B A S A S I  B W A K I ,  P .  
M o s t  o f  t h e  a v a i l a b l e  d a t a  o n  H a p l o c h r o m i s  w e r e  a c c u m u l a  t e d  f r o m  
s u r v e y s  c o n d u c t e d  i n  t r a w l a b l e  o f f s h o r e  a n d  i n s h o r e  a r e a s  u s i n g  t h e  f i s h i n g  
v e s s e l  ' I B I S ' .  T h i s  w a s  n o t  s u r p r i s i n g  b e c a u s e  t h e  s e l e c t e d  g e a r ,  t h e  t r a w l ,  
w a s  c o n s i d e r e d  t h e  m o s t  s u i t a b l e  a n d  t h e  m o s t  e f f i c i e n t  g e a r  t h a t  c o u l d  
a d e q u a t e l y  b e  e m p l o y e d  i n  s t u d y i n g  b i o l o g i c a l ,  e c o n o m i c a l ,  t e c h n o l o g i c a l  
# ­
f a c t o r s  e t c . ,  t h a t  c o u l d  a i d  i n  r a t i o n a l  e x p l o i t a t i o n  o f  H a p l o c h r o m i s  r e ­
( b )  
s o u r c e  w h i c h  c o n t r i b u t e s  o v e r  e i g h t y  p e r c e n t  b y  w e i g h t  i n  L a k e  V i c t o r i a .  
H a p l o c h r o m i s  s u r v e y s  c o n d u c t e d  i n  t r a w l a b l e  a r e a s  e n a b l e d  u s  t o  o b t a i n  
s u c h  i n f o r m a t i o n  a s  c a t c h  p e r  u n i t  t i m e  f o r  v a r i o u s  m e s h  s i z e s  i n  m a n y  
a r e a s  o f  d i f f e r e n t  b i o l o g i c a l ,  l i m n o l o g i c a l  a n d  o t h e r  c h a r a c t e r i s t i c s .  
H o w e v e r ,  t h e  s e l e c t e d  g e a r  u s e d  h a d  l i m i t a t i o n  w h e r e  t h e  g r o u n d s  w e r e  
n o t  t r a w l a b l e  a n d  w h e r e  t h e  w a t e r s  w e r e  e x t r e m e l y  s h a l l o w .  I n  s u c h  a r e a s  
i t  i s  p o s s i b l e  t h a t  t h e  p o p u l a t i o n s  c o u l d  b e  d i f f e r e n t  e s p e c i a l l y  i n  t h e  s h a l l o w s  
n o r m a l l y  r e g a r d e d  a s  t h e  b r e e d i n g  g r o u n d s  o f  m a n y  f i s h e s .  I t  w a s  a c c o r ­
d i n g l y  d e c i d e d  t o  u s e  d i f f e r e n t  t y p e s  o f  g e a r s ,  s e i n e  n e t s  a n d  g i l l  n e t s ,  t o  s t u d y  
f i s h  p o p u l a t i o n s  w h i c h  a r e  n e v e r  e n c o u n t e r e d  u s i n g  a  t r a w l .  T h e  s t u d y  w a s  
( c )  
a i m e d  a t  o b t a i n i n g  t h e  f o l l o w i n g  i n f o r m a t i o n :  
( a )  g e a r  s e l e c t i v i t y  a m o n g  H a p l o c h r o m i s  s p e c i e s  u s i n g  g i l l - n e t s  a n d  
b e a c h  s e i n e  n e t s ,  
( b )  H a p l o c h r o m i s  p o p u l a t i o n  s t r u c t u r e ,  
( c )  I n t e r a c t i o n  o f  H a p l o c h r o m i s  w i t h  o t h e r  s p e c i e s  i n  t h e  l a k e ,  
( d )  P r e d a t o r y  i m p a c t  o f  s o m e  H a p l o c h r o m i s  s p e c i e s  i n  t h e  i n s h o r e  
( d )  
a r e a s ,  
( e )  S p e c i e s  c o m p o s i t i o n  o f  H a p l o c h r o m i s  c a t c h e s ,  
( f )  b r e e d i n g  h a b i t s  a n d  b e h a v i o u r  a n d  o t h e r  r e l e v a n t  i n f o r m a t i o n  
s u c h  a s  t a x o n o m y  o f  t h e  s p e c i e s  u n d e s c r i  b e d .  
I n  g e n e r a l ,  t h e  r e s u l t s  o b t a i n e d  f r o m  g i l l - n e t t i n g  a n d  b e a c h  s e i n i n g  i n  
t h e  N o r t h e r n  p a r t s  o f  L a k e  V i c t o r i a  c l o s e  t o  J i n j a  c a n  b e  s u m m a r i s e d  a s  
f o l l o w s  ; ­
( e )  
( a )  M e s h  s e l e c t i v i t y  a m o n g  H a p l o c h r o m i s  s p e c i e s  i s  v e r y  c o m p l e x  
b e c a u s e  o f  t h e  d i v e r s i t y  o f  t h e  b o d y  s h a p e s  a s s u m e d  b y  v a r i o u s  
s p e c i e s .  N e v e r t h e l e s s ,  f o r  e a c h  s p e c i e s  t h e r e  i s  a  m e s h  s i z e  t h a t  
g i v e s  o p t i m u m  c a t c h .  F o r  e x a m p l e ,  i t  w a s  f o u n d  t h a t  a n  o p t i m u m  
c a t c h  o f  H .  l o n g i r o s t r i s  w a s  o b t a i n e d  u s i n g  a  o n e  i n c h  m e s h  s i z e  
w h i l e  a  t w o  a n d  a  h a l f  i n c h  m e s h  g a v e  a n  o p t i m u m  c a t c h  o f  
H .  o b e s u s .  U s i n g  a  t r a w l  p r e v i o u s l y  i t  w a s  f o u n d  t h a t  o p t i m u m  
1 6  
Haplochromis catches were obtained using a two inch mesh 
codend. Compared to the effect of a fleet of gill-nets of various 
mesh sizes on Haplochromis species, the selectivity of a trawl 
rom would imply that only some species would contribute to commer­
hing 
awl, 
cial catches with the consequence that the gear in operation in­
duces more drastic changes in species composition than gill-nets 
)uld or seine nets would do. 
gical 
, re­ (b) In the areas where beach seining and gill-netting were conducted 
)fla. Haplochromis species occurred in association with small sized 
)tain Tilapia species which were below the sizes recommended for 
lany exploitation though, occasionally, large sized Tilapia were caught 
in seine nets. It is generally suspected and stated that Tilapia 
stocks in the inshore areas are 0ver-exploited. In addition to high 
were rates of exploitation in the inshore areas the impact of predation 
lreas of the unexploited great abundances of larval-embryo feeding 
lows Haplochromis could significantly regulate Tilapia numbers in the 
:cor­ areas. 
tudy 
was (c) Relatively fewer species of predatory Haplochromis (excluding 
embryo feeders) occur in the breeding inshore areas than offshore 
areas. Those predatory species regularly encountered in the 
and catches were mainly H. guiarti, "a primitive" predator, H. 
longirostris and H. macrognathus, both of which are highly 
specialised predators. 
hare (d) Other groups were represented in catches. Monotypic genera 
never occurred abundantly. Astatoreochromis and Macro­
pleurodus were regularly collected from areas with sandy bottoms. 
The larval-embryo-feeders dominated the catches and all the 
species except one (H. cronus) were represented. The results also 
indicated that phytophagus species (e.g. H. lividus) and highly 
gm specialised streamlined predators (e.g. H. menlo and H. longi­
j as roslris) were retained by same mesh size. 
(e) Studies involving predation showed that the paedophagus group 
)lex contributed to heavy larval mortality. This group is composed of 
ous H. obesus, H. parviden, H. maxi/laris, H. cryplodon and H. 
~hat microdon. The species in this group feed exclusively on the eggs 
lum and larvae ofother fishes especially the Cichlids. The fish stomachs 
size examined showed that the contents were embryos and/or fish 
of larvae. The larvae recovered from the guts never exceeded 
urn 13 mm total length. It was also found that the developmental 
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s t a g e s  o f  t h e  p r e y  w e r e  f a r  b e l o w  t h o s e  r e a c h e d  b e f o r e  t h e  m o u t h  
( i i :  
b r o o d i n g  f e m a l e s  normal~ r e l e a s e  t h e i r  y o u n g  f r o m  t h e  m o u t h .  
( f ) 	  S t u d i e s  c o n d u c t e d  i n t o  t h e  b r e e d i n g  h a b i t s  r e v e a l e d  t h a t  t h e r e  
( i i i )  
w a s  a  l a r g e  p r o p o r t i o n  o f  t h e  b r e e d i n g  f e m a l e s  ( r i p e  e g g s ,  i n ­
c u b a t i n g  e m b r y o s  o r  l a r v a e )  a t  a n y o n e  t i m e .  F o r  e x a m p l e ,  t h e  
( i v )
p e r c e n t a g e  o f  t h e  b r e e d i n g  f e m a l e s  i n  H .  g u i a r t i  r a n g e d  f r o m  a b o u t 
  
3 0 %  t o  5 0 %  a n d  f o r  H .  o b e s u s  t h e  r a n g e  w a s  a b o u t  4 0 %  t o  6 0 % 
  
f e m a l e s  b r e e d i n g . 
  
A ,
A q u a r i a  o b s e r v a t i o n s  i n d i c a t e d  t h a t  m o u t h  b r o o d i n g  b e ­
1 9 7 2  l
h a v i o u r  w a s  w i d e s p r e a d  i n  m a n y  H a p l o c h r o m i s  s p e c i e s  a n d  t h a t  
t h e  e s t  
t h e  b r o o d i n g  f e m a l e s  t e n d e d  t o  s p i t  t h e i r  b r o o d s  w h e n  h a n d l e d  
b a s i s .
v i g o r o u s l y .  F u r t h e r  o b s e r v a t i o n  s h o w e d  t h a t  a t  t i m e s  t h e  f e m a l e 
  
f i s h  t e n d e d  t o  s w a l l o w  t h e i r  m o u t h  i n c u b a t i n g  e g g s  o r  l a r v a e . 
  
F O l  
c h a r a c t
F i n a l l y ,  i t  h a d  b e e n  p r o p o s e d  i n  t h e  p r e v i o u s  a n n u a l  r e p o r t  ( 1 9 7 1 )  
f i s h  w e
t h a t  n e w  t e c h n i q u e s  b e  a p p l i e d  t o  t a c k l e  t h e  c o m p l e x  t a x o n o m y  o f  H a p l o ­
s a l m o i a
c h r o r n i s .  I m m u n o l o g i c a l  a n d  e l e c t r o p h o r e t i c  a p p r o a c h e s  h a v e  b e e n  s o u g h t  
t e r e d o
a n d  i t  i s  a  p l e a s u r e ,  a t  t h i s  t i m e  o f  r e p o r t i n g ,  t o  m e n t i o n  t h a t  t h e  b i o c h e ­
m i c a l  s t u d i e s  h a v e  a l r e a d y  b e e n  s t a r t e d  u s i n g  b i o c h e m i c a l  i n d i c a t o r s  
I t  i s
( e n z y m e s )  t o  t r y  a n d  s e p a r a t e  H a p l o c h r o m i s  s p e c i e s .  I t  i s  h o p e d 	  t h a t  t h e  
t h a t  e m
s t u d i e s  w i l l  t h r o w  s o m e  l i g h t  o n  t a x o n o m y  o f  H a p l o c h r o m i s  v i e w e d  a t  
r e c o m m
m o l e c u l a r  l e v e l  a n d  t h e  s a m e  s t u d i e s  w i l l  p r o b a b l y  e x p o s e  n e w 	  a r e a s  o f  
a c c u m u
s t u d y 	  w h i c h  a t  t h e  m o m e n t  s u f f e r  b e c a u s e  o f  i n a d e q u a t e  k n o w l e d g e  o n  
e n t i r e  n
H a p l o c h r o m i s  t a x o n o m y .  
O B S E R  
T h e  T i l a  
O N  T H E  M A N A G E M E N T  O F  T H E  L A K E  N A I V A S H A  F I S H E R Y 	  
D u r i  
O K O R I E ,  0 . 0 . 	  
l a r g e  p r  
s t i t u t e s  
h e r e  i s  i
I N T R O D U C T I O N  
A t  t h e  r e q u e s t  o f  t h e  D i r e c t o r  o f  F i s h e r i e s ,  K e n y a ,  E A F F R O  c a r r i e d  
P o p u l a t i  
o u t  t w o  s u r v e y s  o f  t h e  f i s h e r i e s  o f  L a k e  N a i v a s h a  i n  A u g u s t ,  1 9 7 1  a n d  J u n e  
T h e  
1 9 7 2 .  T h e  o b j e c t  o f  t h e  e x e r c i s e  w a s  t o  e v a l u a t e  t h e  s t a t u s  o f  t h e  c o m m e r ­
m a x i m u  
c i a l l y  i m p o r t a n t  f i s h  s t o c k s  a n d  t o  m a k e  m a n a g e m e n t  r e c o m m e n d a t i o n s  
b e t w e e n  
d e s i g n e d  t o  c o n s e r v e  t h e  f i s h e r y  r e s o u r c e  i n  t h i s  i m p o r t a n t  R i f t  V a l l e y  L a k e .  
e x a m i n e  
S p e c i f i c a l l y  i t  w a s  r e q u e s t e d  t h a t  t h e  f o l l o w i n g  a s p e c t s  o f  t h e  f i s h e r i e s  b e  
w e r e  m "  
i n v e s t i g a t e d  ; ­
t h e  h y b l  
( i ) 	  T h e  r e a s o n s  f o r  t h e  d i m i n u t i o n  i n  n u m b e r s  o f  t h e  c o m m e r c i a l l y  
O f t !  
i m p o r t a n t  T i l a p i a .  
f i s h  o f  b  
1 8  
Duth (ii) The impact of the predatory Black Bass-Micropterus salmoides 
!th. on the Tilapia population. 
(ii i) The need or otherwise for the effective conservation of the Black 
.here 
, in­ Bass population. 
, the (iv) The ecological aspects of the parasites in the commercial fishbout 
population with particular attention to the bioJogicai basis for 60% 
their control. 
A comprehensive experimental fish ng survey was carried out in Junebe­
1972 using graded mesh experimental nets. This was a first step towardsthat 




Four representative sampling areas (based on their varied ecological 
characteristics) were chosen. During the survey period three species of971) 
fish were sampled, namely: Tilapia leucosticta, T. zi//ii and Micropterus1plo­




It is necessary to emphasize that this report has been written in a style t the 
that emphasizes the conservation objectives of this survey. Although thed at 
recommendations contained therein have been made on the basis of data 
s of 
accumulated during the survey, no attempt has been made to present the 
~ on 
entin" raw data here. 
OBSERVAnONS 
The Ti/apia Fishery 
IRY During the survey period it was apparent that T. leucosticta formed a 
large proportion of the Tilapia population in the lake. This species con­
stitutes the mainstay of the commercial catch, and the analysis presented 
here is in respect of this species. 
ried Population Structure 
une The largest fish caught in the experimental gill net was 25 cm and the 
ler· maximum weight recorded was 825 gms. The range of fish caught was 
ons between 14 and 25 cm with the modal length at 19 cm. The largest fish 
ke. examined from the commercial catch was 34.5 cm. 65 %of the fish sampled
be were males. There was a high incidence of hybridisation, the majority of 
the hybrids being males. 
lily Of the sample 60 %were immature, all the mature, spawning and spent 
fish of both sexes were found between the 17 and 25 cm size range. 
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IC a t c h  r a t e s  a n d  G e a r  S e l a t i l ' i t y  
F i s h  w e r e  c a u g h t  o n l y  i n  t h e  2 4 "  t o  4 "  m e s h e s  e v e n  t h o u g h  e l e v e n  d i ­
f f e r e n t  m e s h  s i z e s  w e r e  u s e d  ( f r o m  2 "  t o  7 " ) .  T h e  3 r  a n d  4 "  m e s h e s  c a u g h t  
T i l a p i a  b e t w e e n  1 7  a n d  2 0  c m .  
T h e  o v e r a l l  c a t c h 	  r a t e s  w e r e  v e r y  p o o r  a v e r a g i n g  o n e  f i s h  p e r  n e t  f o r  
, i J 	  
t h o s e  m e s h e s .  I t  i s  e v i d e n t  t h a t  t h e  c o m m e r c i a l  f i s h e r m e n  a r e  h a r v e s t i n g  t h e  
T i l a p i a  e i t h e r  b e f o r e  t h e y  r e a c h  t h e i r  f i r s t  m a t u r i t y ,  o r  w h i l e  t h e y  a r e  s p a w n ­
i n g  f o r  t h e  f i r s t  t i m e - a  s i t u a t i o n  w h i c h  n o  d o u b t  u n d e r m i n e s  t h e  r e p r o ­
d u c t i v e  c a p a c i t y  o f  t h e  T i l a p i a  p o p u l a t i o n .  
S p a t i a l  D i s t r i b u t i o n  
O f  t h e  f o u r  r e p r e s e n t a t i v e  s a m p l i n g  a r e a s ,  t h e  T i l a p i a  w e r e  m a i n l y  c a u g h t  
i n  t h e  n o r t h e r n  l i t t o r a l  a r e a s  w i t h  f l o a t i n g  p a p y r u s .  T h i s  a r e a  i s  t h e  m a i n  
b r e e d i n g  g r o u n d  f o r  t h e  T i l a p i a ,  a n d  h a s  t h e  h i g h e s t  c o n c e n t r a t i o n  o f  
c o m m e r c i a l  f i s h e r m e n .  G e n e r a l l y  t h e  d i s t r i b u t i o n  o f  t h e  T i l a p i a  i n  t h e  l a k e  
w a s  t o w a r d s  p a t c h i n e s s  r a t h e r  t h a n  r a n d o m .  
P a r a s i t e s  
A l l  t h e  T i l a p i a  c a u g h t  e x c e p t  t h o s e  f r o m  O l o i d i e n  B a y  w e r e  i n f e c t e d  
w i t h  t h e  l a r v a e  o f  C o n t r a c e u c u m  s p i c u l i g e r u m  R u d .  T h e s e  w e r e  f o u n d  i n  t h e  
p e r i c a r d i a l  c a v i t y  o f  t h e  i n f e c t e d  f i s h .  T h e  l a r g e s t  n u m b e r  o f  p a r a s i t e s  
r e c o r d e d  i n  a  s i n g l e  f i s h  w a s  4 1  ( t h e  l e n g t h  o f  t h e  i n f e c t e d  f i s h  w a s  1 7 . 5  c m ) .  
T h e  B l a c k  B a s s  ( M i e r o p t e r u s  s a l m o i d e s )  
P o p u l a t i o n  S t r u c t u r e  
T h e  r a n g e  o f  B a s s  c a u g h t  w a s  b e t w e e n  1 4  a n d  4 3  c m .  T h e  h e a v i e s t  
w e i g h e d  2 7 0 0  g m  ( l e n g t h  4 3  c m ) .  O f  t h e  B a s s  s a m p l e d  5 0 %  w e r e  m a l e s .  
O f  t h e  s a m p l e  7 4  % w e r e  i m m a t u r e ,  t h e  m a t u r e  f i s h  w e r e  b e t w e e n  1 4  a n d  
3 5  c m .  
C a t c h  r a t e s ,  G e a r  S e l e c t i v i t y  
C a t c h e s  w e r e  p o o r  a v e r a g i n g  l e s s  t h a n  a  f i s h  p e r  n e t .  T h i s  c o m p a r e d  
u n f a v o u r a b l y  w i t h  t h e  b e t t e r  c a t c h e s  o f  t h e  c o m m e r c i a l  f i s h e r m e n .  I n  t h e  
e x p e r i m e n t a l  f l e e t  t h e y  w e r e  c a u g h t  i n  2 "  t o  6 "  m e s h e s ,  m o r e  c a t c h e s  b e i n g  
m a d e  i n  m e s h e s  b e t w e e n  2 "  a n d  3 r ' .  
S p a t i a l  D i s t r i b u t i o n  
D i s t r i b u t i o n  o f  B l a c k  B a s s  i n  N a i v a s h a  w a s  r a n d o m  a n d  t h e y  w e r e  
c a u g h t  i n  a l l  t h e  s a m p l i n g  a r e a s .  
P a r a s i t e s  
O f  t h e  f i s h  e x a m i n e d  6 5  % w e r e  i n f e c t e d  w i t h  p a r a s i t e s .  T w o  p a r a s i t e s  
2 0  
w e r e  i d  
t h e  ( a t t  
o n e  f i s h  
P r e d a t i c  
E x a r  
p r e d a t i o  
s t o m a c h  
a s  m i g h l  
n o t  s i m i l  
M A N A C  
T h e  T i l a {  
S i z e  R e s t  
I t  i s  e  
a n d  t h e  c  
3 f '  m e s h ,  
m o r e  v i g e  
s h o u l d  b e  
C l o s e d  A r ,  
C o m m  
u n t i l  s u c h  
a p p a r e n t  t !  
c i a l  f i s h e r r  
a n d  r e s e r v ,  
C l o s e d  S e a  
C o n t r a l  
p e d i e n t  t o  
t w o  y e a r s .  
n o W  i n  p r e  
a l l o w  t h e  I  
p e r i o d '  i s  i ,  
R e s t o c k i n g  
O l o i d i c i  
c o n v e n i e n t l  
t h e  o p p o r t !  
s p e c i e s .  T h e  
o b s e r v a t i o n  
p a r e d  t o  t h (  
w a s  f o u n d ·  
were identified, Contracaecum spiculigerum and Ligula intestinalis of which 
en di­ the latter predominated. The largest number of Ligula parasites found in 
aught one fish was 45. 
Predation and Cannibalism 
let for Examination of the stomach contents indicated incidence of both 
ng the predation and cannibalism. Young Bass up to 14 cm was found in one 
pawn­ stomach. Predation on juvenile Tilapia was not as prevalent and serious 
repro- as might have been suspected, possibly because the two fish species were 
not similarly distributed spatially over the entire lake. 
MANAGEMENT RECOMMENDATIONS 
~aught The Tilapia Fishery 
~ main Size Restrictions 
ion of It is evident from a comparison of the experimental gill-net selectivity 
le lake and the commercial catches that the fishermen are using illegal 2f', 3" and 
32" meshes. It is therefore necessary to enforce the use of the 4" meshes 
more vigorously. A system of net inspection either offshore or on the lake 
should be initiated. 
lfeeted 
I in the Closed Areas 
lrasites Commercial fishing should be banned from the identifiable breeding areas 
.5 em). until such a time that the 'closed season' regulations are formulated. It is 
apparent that these breeding areas are being fished intensely by the commer­
cial fishermen. Oloidien Bay should also be closed to commercial fishing 
and reserved as a restocking area. 
eaviest 
males. Closed Seasons 
14 and Contrary to suggestions from certain quarters it is considered inex­
pedient to close the entire lake to commercial fishing for a period of one or 
two years. Instead it is hoped that data from the regular biological sampling 
noW in progress would indicate precisely when the lake can be closed to 
lpared 
allow the majority of the Tilapia to spawn undisturbed. Once this 'closed 
In the period' is identified, its enforcement should not be compromised.
: being 
Restocking 
Oloidien Bay is the only part of the lake that can be restocked most 
conveniently, since it is partially cut off from the main Jake system. ]t offers 
, were 
the opportunity to study more closely the development of the introduced 
species. The Bay is more turbid than any other part of the lake and initial 
observations indicate lower growth rate in the fish population when com­
pared to the rest of the lake. For example a 13 cm Tilapia caught in the Bay
rasites 
was found to be in spawning condition (stage VI). It is to be pointed out 
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t h a t  n o n e  o f  t h e  f i s h  c a u g h t  i n  t h i s  b a y  w a s  p a r a s i t i z e d .  T a k i n g  i n t o  a c c o u n t  
t h e  e c o l o g y  o f  t h i s  B a y  a r e a  i t  i s  s u g g e s t e d  t h a t  c a r p  c o u l d  b e  s t o c k e d  h e r e  
o n  a n  e x p e r i m e n t a l  b a s i s .  
T h e  B a s s  F i s h e r y  
, ; 4 -
T h e  i n d i c a t i o n s  a r e  t h a t  t h e  B a s s  f i s h e r y ,  i f  p r o p e r l y  m a n a g e d  w i l l  i n  
f u t u r e  f o r m  t h e  m a i n s t a y  o f  t h e  c o m m e r c i a l  f i s h  s t o c k  o f  t h i s  l a k e ,  a n d  t h e r e ­
f o r e  a t t e n t i o n  s h o u l d  n o w  b e  f o c u s e d  o n  i t s  c o n s e r v a t i o n .  
S i z e  r e s t r i c t i o n s  
M a t u r e  f e m a l e s  ( I V )  c a u g h t  w e r e  2 8  c m  o r  a b o v e ,  b u t  t h e  c o m m e r c i a l  
f i s h e r m e n  a r e  t a k i n g  B a s s  i n  t h e  J  8  t o  2 5  c m  r a n g e .  I t  d o e s  s e e m ,  t h e r e f o r e ,  
t h a t  t h e  m a j o r i t y  o f  t h e  B a s s  p o p u l a t i o n  a r e  b e i n g  t a k e n  b e f o r e  t h e y  r e a c h  
t h e i r  f i r s t  m a t u r i t y .  I t  i s  s u g g e s t e d  t h a t  t h e  m i n i m u m  c a t c h a b l e  s i z e  f o r  B a s s  
b e  s e t  a t  3 5  c m .  T h i s  w i l l  e n s u r e  a d e q u a t e  r e c r u i t m e n t  i n t o  t h e  f i s h a b l e  
s t o c k .  
I t  i s  e n v i s a g e d  t h a t  o n  t h e  f a c e  o f  i t ,  i t  c o u l d  b e  i m p r a c t i c a b l e  t o  e n f o r c e  
t h i s  s i z e  l i m i t ,  b u t  o n c e  t h e  F i s h e r i e s  D e p a r t m e n t  d e m o n s t r a t e s  i t s  d e t e r ­
m i n a t i o n  t o  i m p l e m e n t  t h i s  r e g u l a t i o n ,  t h e  f i s h e r m e n  w i l l  b e  f o r c e d  t o  
a d o p t  t h e  n e c e s s a r y  g e a r s  t h a t  w o u l d  e x p l o i t  · t h i s  s i z e  g r o u p .  
C l o s e d  S e a s o n s  
D a t a  c o l l e c t e d  f r o m  t h e  r e g u l a r  s a m p l i n g  p r o g r a m m e  n o w  i n  p r o g r e s s  
s h o u l d  i n d i c a t e  t h e  b r e e d i n g  s e a s o n s  f o r  t h i s  s p e c i e s ,  a n d  a s  w i t h  t h e  
T i l a p i a  f i s h e r y ,  r e g u l a t i o n s  s h o u l d  b e  e n f o r c e d  t o  p r o t e c t  t h e  b r e e d i n g  s t o c k  
d u r i n g  t h a t  p e r i o d .  
P a r a s i t e  C o n t r o l  
A l t h o u g h  n o  d e t a i l e d  a s s e s s m e n t  h a s  b e e n  m a d e  o f  t h e  p a t h o l o g i c a l  
e f f e c t s  o f  t h e  e n d o p a r a s i t e s  i n f e c t i n g  t h e  f i s h  p o p u l a t i o n  i n  t h i s  l a k e ,  t h e i r  
i n c i d e n c e ,  i n t e n s i t y  o f  i n f e c t i o n  a n d  l o c a t i o n  w i t h i n  t h e  f i s h  h o s t  s u g g e s t  
t h a t  t h e i r  p a t h o l o g i c a l  e f f e c t s  c a n n o t  b e  i g n o r e d .  A  d e t a i l e d  s t u d y  o f  t h i s  
a s p e c t  i s  c a l l e d  f o r .  
T h e  b i o l o g i c a l  b a s i s  f o r  t h e i r  c o n t r o l  i n c l u d e  t h e  e l i m i n a t i o n  o f  a l l  t h e  
i n f e c t e d  f i s h  ( a n  i m p o s s i b l e  t a s k )  o r  t h e  e l i m i n a t i o n  o f  t h e  f i n a l  h o s t  ( t h e  
a q u a t i c  b i r d s ) .  T h i s  l a s t  r e s o r t  w o u l d  b e  u n a c c e p t a b l e  s i n c e  t h i s  l a k e  i s  
r e g a r d e d  a s  a  b i r d  s a n c t u a r y .  O n  t h i s  q u e s t i o n  t h e r e f o r e  n o  s o l u t i o n  i s  i n  
s i g h  t .  
R e s e a r c h  P r i o r i t i e s  
B i o m e t r i c  d a t a  c o l l e c t i o n  
A l l  t h e  o p t i o n s  o p e n  f o r  t h e  r a t i o n a l  m a n a g e m e n t  o f  t h e  f i s h e r i e s  o f  
t h i s  l a k e  d e p e n d  o n  t h e  d a t a  t o  b e  c o l l e c t e d  f r o m  t h e  r e g u l a r  s a m p l i n g  o f  t h e  
2 2  
f i s h  po~ 
I t  i s  t h e l  
c i a l  a s s i  
o f t h e  c  
T h e  S o h  
T h o t  
t h e  l a k e  
e x a m p l e  
e c o s y s t e ,  
p o p u l a t i  
o f  f i s h e s  
T h i s  i n v  
g r a m m e  
S T O  
S t o c k  
a v a i l a b i l i  
p l o i t e d  0  
p r o v i d e  t  
d e v e J o p r r  
( e . g .  w h e  
v i r g i n )  s t l  
m a n a g e r r :  
a p p r o a c h  
t h a n  a  d e  
m e n t .  F i s  
i f  m i s u s e <  
t e e d  t o  o t  
o f  s c i e n t i l  
s y s t e m a t i l  
p e r i m e n t a  
i m p o r t a n t  
a t i o n  r e g  
k n o w l e d g l  
a d j u s t m e n  
m a n a g e m l  
c i s i o n s  a n  
a n d  a d v i C i  















s with the 
eding stock 
,athological 
. Jake, their 
ost suggest 
udy of this 
n of all the 
al host (the 
this lake is 
>lution is in 
fisheries of 
Jpling of the 
fish population on the lines already mapped out for the resident biologist. 
It is therefore necessary that the biologist be given all the material and finan­
cial assistance needed to carry out this survey. This includes the monitoring 
of the commercial catches. 
The Salvinia problem 
Though the problems posed by the invading Salvinia on the ecology of 
the lake system cannot be ignored, yet experience from other lakes for 
example, Lake Kariba in Zambia suggest that the Salvinia habitat in a lake 
ecosystem can contribute positively to the maintenance of a viable fish 
population. It is therefore necessary to investigate specifically the ecology 
of fishes within the Salvinia areas before any recommendations are made. 
This investigation can easily be integrated with the overall sampling pro­
gramme as presently constituted. 






Stock assessment embodies those studies planned to investigate the 
availability, distribution, abundance and yield potentials of actually ex­
ploited or potentially exploitable stocks. The purpose of such studies is to 
provide the scientific basis and methodology upon which management or 
development of the resources could be formulated. In a number of cases 
(e.g. where the information is highly urgent, or where the resource is still 
virgin) stock assessment studies need no high precision before reasonable 
management or development decisions can be mounted. An early reasonable 
approach, though based on low precision study results, can be more useful 
than a delineably precise decision made as a kind of post-mortem manage­
ment. Fishery resources can become highly amenable to irreparable damage 
if misused for limited periods, and precise answers are not always guaran­
teed to obtain. The preliminary studies can often provide a basic framework 
of scientific knowledge into which additional information could be added 
systematically as gained by subsequent research and experience. To ex­
perimentally assess potentials, problems and limits of the resource it is 
important to understand the response of the species to various exploit­
ation regimes. Exploitation possibilities must necessarily change with 
knowledge and circumstances of the resource potentials-making regular 
adjustments to the desirable levels. It is, therefore, desirable to make early 
management decisions and subsequently sufficient if the preliminary de­
cisions are followed up with more and more precise scientific information 
and advice to guide ~he decision makers in choosing the best course among 
possible alternatives for rational exploitation, management and utilization 
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Io f  t h e  r e s o u r c e .  A s  e x p l o i t a t i o n  o f  a n d  r e s e a r c h  o n  t h e  n a t u r a l  r e s o u r c e s  
a r e  b o t h  p r o c e s s e s  i n  t i m e ,  t h e  s t u d i e s  s h o u l d  a l s o  f o l l o w  t h e  t r e n d  o f  t h e  
r e s o u r c e  p o t e n t i a l i t y  a n d  t h e  i n f o r m a t i o n  s o u g h t  s h o u l d  b e  c a p a b l e  o f  
p r e d i c t i n g  f u t u r e  n e e d s  i n  t e r m s  o f  b o t h  r e s e a r c h  a n d  r e s o u r c e .  
A s s e s s m e n t  s t u d i e s  a n d  p a s t  t r e n d s  o f  t h e  f i s h  s t o c k s  o f  L a k e  V i c t o r i a  
s h o w  t h a t  t h e  r e s o u r c e  h a s  n o t  b e e n  u n r e s p o n s i v e  u n d e r  e x p l o i t a t i o n  p r e s ­
, .  
s u r e .  C e r t a i n  s t o c k s  h a v e  b e e n  a f f e c t e d '  b y  o v e r - e x p l o i t a t i o n .  T h o u g h  
s h o r t - t e r m  f l u c t u a t i o n s  a n d  d i f f e r e n t i a l  r a t e  o f  e x p l o i t a t i o n  o f  t h e  c o m p o ­
n e n t  s t o c k s  a r e  e x h i b i t e d  b y  a l l  m u l t i p l e  s t o c k  f i s h e r i e s ,  t h e  p r e s e n t  s t a t u s  
i n  L a k e  V i c t o r i a  c a l l s  f o r  a n  i m m e d i a t e  m a n a g e m e n t  p o l i c y  t o  i m p r o v e  
t h e  r e s o u r c e  p o t e n t i a l .  P r o p e r  i n t e r p r e t a t i o n s  a n d  p r e d i c t i o n s  o f  t h e  n a t u r e  
a n d  l i k e l y  i m p a c t  o f  p e r p e t u a l  e x p l o i t a t i o n  c a n  b e  m a d e  t h r o u g h  s o u n d  
m a n a g e m e n t  c o n s i d e r a t i o n s .  
M a n a g e m e n t  m e a s u r e s  a r e  e i t h e r  q u a l i t a t i v e  o r  q u a n t i t a t i v e  i n  t h e i r  
e f f e c t s  o n  t h e  f i s h  s t o c k s ,  f i s h  c a t c h e s  a n d  p r o f i t s .  T h e r e  a r e  v a r i e d  b i o l o g i c a l  
r e a s o n s  a n d  p o t e n t i a l  b e n e f i t s  o f  t h e  p r e s e n c e  o r  a b s e n c e  o f  r e g u l a t i o n s - ­
d e p e n d i n g  o n  t h e  o b j e c t i v e s  o f  t h e  f i s h e r y .  F o r  d e v e l o p i n g  c o u n t r i e s  t h e  
r e a l i s t i c  s i n g l e  o b j e c t i v e  i s  o b v i o u s l y  t o  p e r p e t u a t e  t h e  r e s o u r c e  a s  a  s o u r c e  
o f  h u m a n  f o o d  a n d  e c o n o m i c  a c t i v i t i e s .  T h e  f u t u r e  e c o n o m i c  a n d  n u t r i ­
t i o n a l  n e e d s  a r e  g r e a t  f o r  t h e s e  c o u n t r i e s .  C o n s e r v a t i o n  m e a s u r e s ,  t h o u g h  
b e n e f i c i a l  i n  t h e  l o n g - r u n ,  a r e  u s u a l l y  r e s i s t e d .  B u t  w i t h  p l a n n i n g  a n d  u n d e r ­
s t a n d i n g  o n  t h e  p a r t  o f  b o t h  t h e  a u t h o r i t i e s  a n d  t h e  f i s h i n g  c o m m u n i t i e s  
t h e  m e a s u r e s  c a n  b e  e n f o r c e d .  N e v e r t h e l e s s ,  i t  i s  u s e f u l  t o  c o n s i d e r  s o m e  o f  
d i f f i c u l t i e s  a s s o c i a t e d  w i t h  L a k e  V i c t o r i a .  
I .  T h e  t r i n a t i o n a l i t y  o f  t h e  l a k e  p o s e s  d i f f i c u l t i e s  i n  c r e a t i n g  a  u n i f o r m  
m a n a g e m e n t  p o l i c y .  T h e  e c o n o - p o l i t i - s o c i a l  a r r a n g e m e n t s  i n  t h e  t h r e e  
P a r t n e r  S t a t e s  a r e  n o t  e x a c t l y  t h e  s a m e .  E a c h  s t a t e  w o u l d  w a n t  t o  p u r s u e  
h e r  n a t i o n a l  i n t e r e s t s  a n d  c l a i m  a  f a i r  s h a r e  o f  t h e  a v a i l a b l e  r e s o u r c e  w i t h i n  
t h e  f r a m e w o r k  o f  h e r  g o a l s .  " G e o g r a p h i c a l  b o u n d a r i e s ' "  o f  t h e  l a k e  m a y  
b e  c o n s i d e r e d  a s  i f  t h e  f i s h e s  a l s o  w o u l d  h o n o u r  t h e  n a t i o n a l  b o u n d a r i e s .  
F r a g m e n t e d  m a n a g e m e n t  o f  t h e  l a k e  w o u l d  b e  d e t r i m e n t a l  t o  t h e  f i s h e r i e s  
a s  a  w h o l e  s i n c e  d i f f e r e n t  p o l i c i e s  m i g h t  t e n d  t o  n e g a t e  e a c h  o t h e r .  B e s i d e s ,  
i t  i s  v e r y  h a r d  t o  p r e s s  f o r  " c o n s e r v a t i o n  o f  t h e  r e s o u r c e "  w h e r e  " d e v e l o p ­
m e n t  o f  o u r  n a t u r a l  r e s o u r c e s "  i s  t h e  n a t i o n a l  t a r g e t .  
B u t  t h e  a r o m a  f r o m  d e v e l o p m e n t  s h o u l d  n o t  t r a n s c e n d  t h e  c a p a b i l i t i e s  
o f  t h e  l i m i t e d  r e s o u r c e s .  F o r t u n a t e l y ,  t h e  P a r t n e r  S t a t e s  a r e  a l r e a d y  c o ­
o p e r a t i n g  i n  m a n y  r e l a t i o n s  a n d  d e v e l o p m e n t  m e a s u r e s  w i t h i n  t h e  e s t a b l i s h ­
e d  E a s t  A f r i c a n  C o m m u n i t y  s o  t h a t  a  u n i f i e d  m a n a g e m e n t  p o l i c y  f o r  L a k e  
V i c t o r i a  s h o u l d  n o t  b e  a l l o w e d  t o  c o n s t i t u t e  a  s t u m b l i n g  b l o c k  t o  t h e  a l r e a d y  
f i r m  c o - o p e r a t i o n .  
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2. There is this global tendency of trying to avoid serious socio­
political problems that fisheries regulations might involve. Politicians are 
afraid of losing their votes by annoying the fishing community. Often they 
even promise "more fish" to get more votes. However, there should be no 
disparity between the need to increase exploitation and the necessity to 
expand management techniques. If, therefore, the popularity rhetoric of 
politicians (or their equivalent) has to prevail on Lake Victoria, the fisheries 
resources must also be preserved at economic levels for succeeding gene­
rations-unless one is after "grab what is there before another man comes". 
Aspirations for socio-economic advance should not jeopardize the same 
aspirations for future needs. 
3. To what specific species of value in Lake Victoria should our mana­
gement objectives be directed? Should we manage the fisheries on the basis 
of "maximum sustainable yield" or "maximum net economic yield?" 
The basic biological matrices sufficient to give reasonable answers to these 
questions are not fully known for Lake Victoria. But it could be pointed 
out that changes in the dynamic aspects of the ecosystem might proceed 
either individually or in association. The positive or negative net effects 
might, therefore, be reflected in the entire biotope. For example, depletion 
of phytoplanktivorous fishes could reduce the trophic efficiency of the 
biocoenosis since primary consumers are trophically more economic than 
secondary consumers .and since much of the autotrophic productivity might 
be lost from the desired trophic pyramid for fish production. 
Besides, maximising the yield for certain specific species may not be 
expected to produce the maximum possible harvest from the entire fishery. 
Ecologically, the sum of all individual parts of a whole is greater than the 
whole itself. On the other hand, there are biological and economic grounds 
to criticise the concept of "maximum" as the basis for fishery management 
objectives. Even to determine the position of the "maximum" on catch 
effort curves may not be easy. Marked improvement in total catch can be 
achieved by not attempting to maximise the catch from over-fished stocks. 
The mixed stocks of Lake Victoria are separated geographically and by 
their behaviour to a particular gear. It is therefore difficult to calculate 
the combined yield as a function of fishing effort and gear selectivity. 
Timeliness in implementation of management decision should not, 
therefore, be inhibited by waiting for "sigmoid curve theories" or "dynamic 
pool models" etc. Scientific precision is beyond existing data for Lake 
Victoria. And it may never come! It is neither possible nor necessary to 
have a single precisely defined management objective for Lake Victoria, 
Iapart from the general objective of improving and perpetuating the viability 
of the fishery resource. I 
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4 .  F o r m u l a t i o n  o f  a  m a n a g e m e n t  p o l i c y  s h o u l d  n o t  e n d  a t  t h e  e x e c u t i v e  
e f f l u c  
d e s k s .  T h e  p o l i c y  h a s  t o  b e  i m p l e m e n t e d  a n d  t h e  d i f f i c u l t y  i s  i t s  e n f o r c e m e n t .  
p r o d  
P o l i c i n g  o f  s o m e  5 0 , 0 0 0  f i s h e r m e n  o n  a  l a k e  o f  s o m e  6 9 , 0 0 0  k m
2  
c a n n o t  b e  a  
L a k e  
s i m p l e  c h a l l e n g e .  B u t  i f  i t  h a s  t o  b e  d o n e ,  i t  m u s t  b e  d o n e .  T h e  m a j o r  o c e a n s  
mes~ 
o f  t h e  w o r l d  h a v e  b e e n  m a n a g e d  t o  a  c e r t a i n  s u c c e s s f u l  e x t e n t ,  s o  t h a t  J  
e x p l ,  
h a v e  n o  r e a s o n  t o  b e l i e v e  t h a t  L a k e  V i c t o r i a  c o u l d  b e  i n v i n c i b l e  t o  p o l i c e .  
c a u g  
G i v e n  t h e  n e c e s s a r y  a r m s  ( e . g .  m o n e y ,  a u t h o r i t y ,  e t c . )  f o r  t h i s  t a s k  t h e  p a y ­
o f f  w o u l d  b e  u n r e g r e t t a b l e .  I t  m a y  b e  s u g g e s t e d  t h a t  t h e  n e c e s s a r y  a u t h o r i t y  
C U I  
s h o u k l  b e  v e s t e d  i n  t h e  " L a k e  V i c t o r i a  F i s h e r i e s  C o m m i s s i o n "  u n l i m i t e d l y .  
L  
a n n u  
T h e  c a s e  f o r  m a n a g e m e n t  o f  L a k e  V i c t o r i a  f i s h e r i e s  s t i l l  s t a n d s .  A  
m o s t  
p o s s i b l e  m a n a g e m e n t  a n d  d e v e l o p m e n t  s t r a t e g y  f o r  t h e  l a k e  w i l l  b e  p u b ­
sho~ 
l i s h e d  s h o r t l y  e l s e w h e r e .  B u t  i t  i s  i m p o r t a n t  t o  b e a r  i n  m i n d  t h a t  e x p l o i t ­
a t i o n  a n d  c o n s e r v a t i o n  s h o u l d  b e  c o n s i d e r e d  t o g e t h e r .  
T H E  F I S H E R I E S  O F  L A K E  K I T A N G I R I 
  
S S E N T O N G O ,  G . W . 
  
I N T R O D U C T I O N  
L a k e  K i t a n g i r i  i s  a  s m a l l  l a k e  l y i n g  s o u t h - w e s t  o f  L a k e  E y a s i  a n d  i s  o n e  
o f  t h e  c h a i n  o f  l a k e s  i n  t h e  e a s t e r n  r i f t  v a l l e y .  I t  i s  c o n n e c t e d  w i t h  L a k e  
E y a s i  b y  t h e  S i b i t i  R i v e r .  L a k e  E y a s i  i s  d e s c r i b e d  a s  a  s a l t y  l a k e  w i t h  h i g h l y  
a l k a l i n e  w a t e r s .  T  A L L I N G  a n d  T A L L I N G  ( 1 9 6 5 )  r e p o r t  t h a t  L a k e  K i t a ­
n g i r i  i s  c o n s i d e r a b l y  l e s s  s a l i n e  t h a n  L a k l ;  E y a s i .  T h e  s u r f a c e  a r e a  o f  L a k e  
K i t a n g i r i  i s  a p p r o x i m a t e l y  1 0 5  k m
2  
,  w i t h  a  m a x i m u m  l e n g t h  o f 2 2  k m  a n d  
m a x i m u m  w i d t h  o f  9  k m .  T h e  l a k e  i s  v e r y  s h a l l o w ,  t h e  d e p t h  b e i n g  l e s s  t h a n  
3  m e t r e s .  
T h e  i m p o r t a n t  f i s h e r y  o f  L a k e  K i t a n g i r i  w a s  f i r s t  r e a l i s e d  i n  1 9 5 8  a n d  
f i s h  p r o d u c t i o n  i n  t h a t  y e a r  w a s  2 0 0  t o n s  ( A N N U A L  R E P O R T  O F  T H E  
L  
F I S H E R I E S  D I V I S I O N  1 9 6 5 ) .  
v o l O !  
T h i s  J a k e  h a s  b e e n  s u r v e y e d  s e v e r a l  t i m e s  b y  b i o l o g i s t s  o f  t h e  E a s t  
K i t a r  
A f r i c a n  F r e s h w a t e r  F i s h e r i e s  R e s e a r c h  O r g a n i z a t i o n .  I n  A u g u s t  1 9 6 4 ,  
o n  f o  
M  r .  M .  J  _ M a n n  v i s i t e d  t h e  l a k e  a n d  c a r r i e d  o u t  e x p e r i m e n t a l  f i s h i n g  f o r  t h e  
w a s - '  
p e r i o d  o f  o n e  m o n t h .  I n  1 9 6 8  M e s s r s .  M . J .  M a n n  a n d  G . W .  S s e n t o n g o  
s h o w  
v i s i t e d  t h e  l a k e  a n d  c a r r i e d  o u t  a  s e c o n d  f i s h e r i e s  s u r v e y .  I n  A u g u s t  1 9 7 2 ,  
t o n s .  
t h e  a u t h o r  v i s i t e d  t h e  l a k e  t o  e v a l u a t e  t h e  s t a t u s  o f  L a k e  K i t a n g i r i  f i s h e r i e s .  
f i s h i n  
I n  a l l  t h e  s u r v e y s ,  f i s h i n g  w a s  c o n d u c t e d  u s i n g  g i l l n e t s  o f  m e s h  s i z e s  r a n g i n g  
a n d  I  
f r o m  3 8 . 1  m m  t o  1 7 7 . 8  m m .  F i s h i n g  w a s  c o n d u c t e d  d u r i n g  t h e  d a y  a s  w e l l  
e x c e s  
a s  a t  n i g h t .  i n f l o \  
A  r e \  
F o r  L a k e  K i t a n g i r i  w h i c h  i s  s i t u a t e d  i n  a  l o w  r a i n f a l l  a r e a  o f  T a n z a n i a  
y e a r s  
a n d  b e i n g  a  l a k e  w i t h  o n l y  s e a s o n a l  i n f l o w i n g  r i v e r s  b u t  w i t h  a  p e r m a n e n t  
r e p o r  
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effluent river (the Sibiti) climatic fluctuations have considerable effect on fish 
production. For this season a brief account on the rainfall pattern is given. 
Lake Kitangiri has had an uncontrolled fishing effort and restrictions on 
mesh sizes of gillnets have not been enforced effectively. This might partly 
explain the decline in catches and a reduction in the mean size of fish being 
caught. 
CLIMATE AND ITS EFFECTS ON THE FISHERIES 
Lake Kitangiri is situated in an area with low rainfall. The average 
annual rainfall ranges from 600 mm to 800 mm. Lake Kitangiri receives 
most of its rainfall during the period December to March and Table I 
shows the average monthly rainfall for Lake K itangiri. 
Table I. Average monthly rainfall for Lake Kitangiri 
MOnlh Average rainfall in mm. 
January 50-150 mm. 
February 50--100 mm. 
March 100--150 mm. 
April 25- 50 mm. 
May Less than 25 mm. 
June Less than 25 mm. 
July Less than 25 mm. 
August Less than 25 mm. 
September Less than 25 mm. 
October Less than 25 mm. 
November 25- 50 mm. 
December 100--150 mm. 
Lake Kitangiri lacks permanent in flowing streams and increase in 
volume of water is solely dependent on ra;i1fall. In 1970, the level of Lake 
Kitangiri dropped considerably so that it was possible to cross the lake 
on foot (ANNUAL REPORT 1970). The total fish production in that year 
was4113 metric tons valued at Shs. 705,400/-. Fish production in that year 
showed a 25 %drop in tonnage compared to the 1969 figure of 5,465 metric 
tons. Because of a considerable reduction in the vorume of the lake, the 
fishing effort dropped below the 1967 level. In an area with a long dry season 
and high temperatures loss of water through evaporation is bound to be 
excessive. This execessive evaporation coupled with a lack of permanent 
inflowing rivers and low rainfall, greatly increase the salinity of the water. 
A review of literature on Tilapia reveal that high catches are obtained in the 
years following heavy rains and rise in water level. WELCOM ME (1966) 
reports that the spawning grounds of Tilapia esculenta in Lake Victoria 
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w e r e  i n c r e a s e d  c o n s i d e r a b l y  b y  f l o o d i n g  i n  1 9 6 1 - 1 9 6 2 .  L O W E  ( 1 9 5 6 )  
r e p o r t s  t h a t  t h e  b r e e d i n g  a c t i v i t y  o f  T i l a p i a  e s c l I ! e n l a  i n c r e a s e s  w i t h  h e a v y  
r a i n f a l l .  I t  c a n  t h e r e f o r e  b e  d e d u c e d  t h a t  y e a r s  w i t h  h e a v y  r a i n f a l l  a r e  
f o l l o w e d  b y  g o o d  y e a r  c l a s s e s  o f  f i s h  a n d  v i c e  v e r s a .  I t  i s  e x p e c t e d  t h a t  i n  
L a k e  K i t a n g i r i  w i t h  p o p u l a t i o n s  o f  T .  e s c u ! e n l a ,  T .  a m p h i m e ! a s ,  T .  z i l ! i i  a n d  
T i l a p i a  h y b r i d s ,  a b s e n c e  o f  e n o u g h  r a i n  c o u l d  s e r i o u s l y  a f f e c t  r e c r u i t m e n t .  
A  r e d u c t i o n  i n  v o l u m e  o f  w a t e r  o f  K i t a n g i r i  g r e a t l y  i n c r e a s e s  t h e  
s a l i n i t y  o f  t h e  w a t e r .  T h e  i n c r e a s e d  s a l i n i t y  a f f e c t s  t h e  T i ! a p i a  f i s h e r i e s  b y  
p o s s i b l y  c a u s i n g  s t u n t i n g .  I  h a v e  o b s e r v e d  t h a t  T .  e s c u ! e n l a  o f  L a k e  K i t a ­
n g i r i  t e n d  t o  b e  s m a l l e r  a n d  m a t u r e  a t  a  r e l a t i v e l y  s m a l l e r  s i z e  t h a n  T .  
e s c u ! e n l a  i n  L a k e  V i c t o r i a .  T h i s  i s  c h a r a c t e r i s t i c  o f  s t u n t e d  f i s h  p o p u l a t i o n s  
t o  w h i c h  t h e  s a l i n i t y  o f  t h e  w a t e r  m i g h t  b e  a  c o n t r i b u t i n g  f a c t o r .  
W a t e r  l o s s  f r o m  L a k e  K i t a n g i r i  i s  b y  t h e  e f f l u e n t  S i b i t i  r i v e r  a n d  e v a ­
p o r a t i o n .  W a t e r  l o s s  t h r o u g h  e v a p o r a t i o n  i s  c o n t r o l l e d  b y  c l i m a t i c  f a c t o r s .  
T h e  o n l y  w a y  b y  w h i c h  t h e  v o l u m e  o f  t h e  l a k e  c a n  b e  c o n t r o l l e d  i s  t h r o u g h  
m a n i p u l a t i o n  o f  t h e  v o l u m e  o f  w a t e r  l e a v i n g  t h e  l a k e  b y  t h e  S i b i t i  r i v e r .  
D a m m i n g  t h e  S i b i t i  r i v e r  a t  i t s  s o u r c e  i s  a n  e x p e n s i v e  u n d e r t a k i n g  a n d  
s h o u l d  b e  p r o c e e d e d  b y  t h e  f o l l o w i n g  s t u d i e s :  
( 1 ) 	  T h e  W a t e r  D e v e l o p m e n t  D e p a r t m e n t  s h o u l d  s t u d y  t h e  w a t e r  f l u c t u a ­
t i o n s  o f  t h e  S i b i t i  r i v e r  a n d  d e t e r m i n e  f a i r l y  a c c u r a t e l y  t h e  v o l u m e  o f  
w a t e r  l e a v i n g  t h e  l a k e  b y  t h i s  r i v e r .  H a v i n g  e s t a b l i s h e d  t h e  w a t e r  
d i s c h a r g e  f r o m  t h e  l a k e  b y  w a y  o f  t h e  S i b i t i ,  t h e  W a t e r  D e v e l o p m e n t  
D e p a r t m e n t  s h o u l d  a s c e r t a i n  w h e t h e r  d a m m i n g  t h e  S i b i t i  w i l l  r e s u l t  
i n  a n  a p p r e c i a b l e  i n c r e a s e  i n  v o l u m e  o f  t h e  l a k e .  
( 2 ) 	  T h e  r a t e  o f  e v a p o r a t i o n  o n  L a k e  K i t a n g i r i  s h o u l d  a l s o  b e  d e t e r m i  n ( d  
D e t e r m i n a t i o n  o f  t h e  r a t e  o f  e v a p o r a t i o n  w i l l  l e a d  t o  a  f a i r l y  r e l i a b l e  
e s t i m a t e o f t h e v o l u m e  o f w a t e r l o s t t h r o u g h  e v a p o r a t i o n .  A  c o m p a r i s o n  
o f  w a t e r  J o s s  t h r o u g h  e v a p o r a t i o n  a n d  t h e  S i b i t i  r i v e r  m i g h t  e a s e  t h e  
d e c i s i o n  o n  t h e  d a m m i n g  o f  t h e  S i b i t i  r i v e r  a t  i t s  s o u r c e .  
( 3 ) 	  D a m m i n g  t h e  S i b i t i  r i v e r  m i g h t  b e  f o l l o w e d  b y  c h a n g e s  i n  t h e  p h y s i c a l  
a n d  c h e m i c a l  c h a r a c t e r i s t i c s  o f  L a k e  K i t a n g i r i .  A  q u a l i f i e d  l i m n o l o g i s t  
s h o u l d  a s s e s s  w h e t h e r  t h e s e  c h a n g e s  w i l l  b e  b e n e f i c i a l  o r  d e s t r u c t i v e  
t o  t h e  f i s h  p o p u l a t i o n s  i n  t h e  l a k e .  
( 4 ) 	  T h e  R u r a l  D e v e l o p m e n t  B a n k  o f  T a n z a n i a  s h o u l d  s t u d y  t h e  e c o n o m i c  
f e a s i b i l i t y  o f  t h i s  p r o j e c t .  T h e  c a p i t a l  n e e d e d  f o r  d a m m i n g  t h e  r i v e r  
a n d  t h e  r u n n i n g  e x p e n s e s  s h o u l d  b e  c o s t e d .  I t  i s  a l s o  i m p o r t a n t  t o  
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assess whether the benefits from the fisheries can offset the capital for 
956) development plus the running expenses. 
eavy 
are RESULTS OF SURVEYS 
at in Lake Kitangiri contains about twenty fish species belonging to seven 
and families. The families represented are Lepidosirenidae, Mormyridae, 
lent. Characidae, Cyrinidae, Schilbeidae, Clariidae and Cichlidae. The fish species 
examined included Protopterus sp., A testes sp., Labeo sp., Barbus pa/udinoses. 
the Barbus jacksoni, Barbus lineomaculatus, Barbus rogersi, Leptog/anis sp. 
:s by Schilbe sp., C/arias sp., Ti/apia amphimelas, Tilapia escu/enta, Ti/apia
Kita­ hybrids, Hemihaplochromis sp. and Hap/ochromis sp.
lOT. 
tions Until 1957 only Protopterus sp. and Clarias mossambicus were taken by 
long lines, but since J958 a rapidly developing gillnet fishery has exploited 
the stocks of four Ti/apia spp. During the 1968 survey, it was observed that 
eva­ the commercial fishery depended on Protopterus sp., C/arias mossambicus 
:tors. and the Ti/apia species.
ough 
er. The 38.1 mm gillnets caught mostly Schilbe. It was noted that almost 
all the Schi/be caught in the 38.1 mm gill nets were immature. Ranking 
~ and second in numbers was Labeo but most of these fish were immalure. The 
Tilapia spp. caught in the same gillnets were immature and had a standard 
length ranging from 7-9 em. The 50.8 mm gillnets caught mostly Schi/be
ct'la­ and these were noted to be immature. The catch in the 63.5 mm gillnets 
ne of comprised of Protopterus, Schi(be sp. C/arias sp. and Tilapia spp. With 
vater. the exception of some Scllilbe, all the fish species caught were immature. 
ment The catch of Tilapia in the 72.6 mm gillnets was good but more than 50 % 
esult of the catch was immature. The Ti/apia caught in the 88.9 mm gill nets 
consisted of 90 %mature fish. The size range in the catch was 16 to 19 em. 
The Ti/apia catch in the lO 1.6 mm gill nets was good with almost all the fish 
i ntd having reached the ripe maturity stage. The size range of these Ti/apia
'able 




 From the foregoing observation, it is apparent that in order to optimize 
the fish catch from Lake Kitangiri there must be control on the mesh size of 
gillnets used in order to protect the immature fish from exploitation. The 
;ical foregoing results show that the mesh size which should be used forcommer­
Igist 
cial fishing should be 88.9 - lOI.6 mm. 
'live 
In 1968, the mean size of Ti/apia caught in the 88.9 - lO 1.6 mm gillnets 
was 17 em. By August 1972, the commercial fishermen were using the 
mlC 63.5 - 76.2 mm gillnets. The mean size of Ti/apia caught in these gillnets 
Iver 
was 14.7 em. About 50% of the fish caught were immature. All these 
to 
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o b s e r v a t i o n s  s u g g e s t  t h a t  t h e  L a k e  K i t a n g i r i  T i l a p i a  s t o c k s  w e r e  b e i n g  
o v c r t l s h c d .  T h e r e  i s  t h e r e f o r e ,  a  s t r o n g  n e e d  f o r  r e g u l a t i n g  t h e  f i s h e r y  s o  
t h a t  t h e  e x p l o i t a b l e  s t o c k s  c a n  b u i l d  u p .  
I '  
F I S H  P R O D U C T I O N  A N D  C O N T R O L  O F  F I S H I N G  
T h e  i m p o r t a n t  f i s h e r y  o f  L a k e  K i t a n g i r i  w a s  f i r s t  r e a l i z e d  i n  1 9 5 8  a n d  
f i s h  p r o d u c t i o n  i n  t h a t  y e a r  w a s  2 0 0  t o n s .  S i n c e  t h a t  y e a r  f i s h  p r o d u c t i o n  
f r o m  t h e  l a k e  h a s  b e e n  s u b s t a n t i a l .  T a b l e  2  s h o w s  t h e  a n n u a l  c a t c h  i n  
m e t r i c  t o n s  a n d  t h e  v a l u e '  o f  t h e  c a t c h  f o r  t h e  p e r i o d  1 9 6 2 - 1 9 7 0 .  T h e  c a t c h e s  
a n d  v a l u e  o f  t h e  c a t c h  s h o w  c l e a r l y  t h e  c o n t r i b u t i o n  o f  t h e  L a k e  K i t a n g i r i  
f i s h e r y  t o  t h e  n a t i o n a l  e c o n o m y .  
T a b l e  2 :  L a k e  K i t a n g i r i  F i s h  P r o d u c t i o n  
a n d  t h e  v a l u e  f o r  t h e  P e r i o d  1 9 6 2 - 1 9 7 0  
Y e a r  
W e i g h t  i n  T o n s  V a l u e  i n  S h s .  
1 9 6 2  3 , 0 0 0  6 0 0 , 0 0 0  
1 9 6 3  2 , 5 0 0  5 0 0 , 0 0 0  
1 9 6 4  7 , 7 5 3  1 , 5 0 0 , 0 0 0  
1 9 6 5  
7 , 0 0 0  
1 , 5 6 8 , 0 0 0  
1 9 6 6  
4 , 0 0 0  1 , 6 0 0 , 0 0 0  
1 9 6 7  
4 , 7 8 5  1 , 2 5 9 , 7 0 0  
1 9 6 8  
8 , 0 3 5  
1 , 5 6 4 , 1 0 0  
1 9 6 9  
5 , 4 6 5  
1 , 5 3 3 , 0 0 0  
1 9 7 0  
4 , 1 1 3  7 0 5 , 5 0 0  
T h e r e  a r e  s e v e r a l  f a c t o r s  w h i c h  m i g h t  b e  c o n t r i b u t i n g  t o  t h e  f l u c t u a t i o n s  
i n  c a t c h .  C l i m a t i c  f a c t o r s  l i k e  r a i n f a l l  c a n  e x p l a i n  t h e  l o w  c a t c h e s  i n  1 9 7 0 .  
I n  t h a t  y e a r  t h e  v o l u m e  o f  w a t e r  o f  L a k e  K i t a n g i r i  w a s  g r e a t l y  r e d u c e d .  
L a c k  o f  w o r k i n g  s p a c e  f o r c e d  s o m e  f i s h e r m e n  t o  p u l l o u t  o f  t h e  f i s h e r y .  
T h e s e  f l u c t u a t i o n s  c a n  a l s o  b e  e x p l a i n e d  b y  c h a n g i n g  f i s h i n g  e f f o r t .  
I n  t h e  e a r l y  y e a r s  o f  t h e  c o m m e r c i a l  e x p l o i t a t i o n  o f  L a k e  K i t a n g i r i  t h e r e  
w a s  a b u n d a n t  m a t u r e  l a r g e  s i z e d  f i s h .  T h i s  a t t r a c t e d  m a n y  f i s h e r m e n  t o  t h e  
l a k e .  W i t h  a  b u i l d  u p  i n  f i s h i n g  e f f o r t  t h e  e x p l o i t a b l e  s t o c k s  d e c l i n e d .  A l s o  
t h e  m e a n  s i z e  o f  f i s h  i n  t h e  c a t c h  d r o p p e d .  B u t  t h e  f i s h e r m a n  h a s  t o  m a i n ­
t a i n  t h e  c a t c h  i n  n u m b e r s  a n d  w e i g h t  a n d  c o n s e q u e n t l y  r e s o r t e d  t o  u s i n g  
s m a l l e r  m e s h  s i z e d  g i l l n e t s .  T h i s  s h i f t  f r o m  a  l a r g e  s i z e  o f  f i s h  c a p t u r e  t o  a  
s m a l l e r  s i z e  o f  f i s h  c a p t u r e  g r e a t l y  a f f e c t s  r e c r u i t m e n t  a n d  i s  a  s i g n  o f  o v e r ­
f i s h i n g .  
F i g u r e s  o n  t h e  f i s h i n g  e f f o r t  s i n c e  t h e  e a r l y  d a y s  o f  t h e  c o m m e r c i a l  
f i s h e r y  a r e  n o t  c o m p l e t e .  N e v e r t h e l e s s ,  s o m e  i n f e r e n c e s  o n  t h e  m a g n i t u d e  
3 0  
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of fishing effort can be made from Table 3 and Table 4. Table 3 gives thebeing 
fishing effort for the years 1967-1970. There has been an increase in fishing :ry so 
effort as exemplified by number of fishermen, fishing canoes and fishing 
gears. Table 4 gives the number of gill nets of various mesh sizes from the 
period 1968-1970. There has been a reduction in the use of large mesh sized 
gill nets and a considerable rise in the use of small mesh size gillnets. 8 and 
lction 
lch in Table 3: Fishing effort for Ihe Year 1967-1970 
Oltches 
angm Fishing gear 
Year Fishermen Canoes 
Gillnets Hooks-Longline 
1967 460 300 1485 427 
1968 662 400 1363 569 
1969 782 414 2073 863 
1970 317 235 255\ 31486 Hooks 
Table 4: Number of Gillnets of Various Mesh Sizes for 1968-1970 
Mesh Size in mm. 
Year 
50.8 63.5 76.3 88.9 101.6 114.3 127.0 139.7 152.4 
1968 455 763 145 
1969 362 460 1058 192 
1970 1377 459 326 295 53 7 18 
at ions 
1970. 
It must be noted that in 1968 the commercial fishermen used gillnets iuced.
 
shery. of mesh size 101.6 mm and above. A year later 362 gill nets of mesh size
 
88.9 mm were used for commercial fishing. By 1970 more than 70 % of the 
total gillnets were of mesh size less than JO 1.6 mm permissable on Lakeeffort. 
there Kitangiri. If this type of fishing is allowed to continue the Tilapia stocks in 





 There are several problems to be solved in order to develop the fisheries. 
Most of the fishes are processed by sun drying and this is difficult during theusing 
~ to a rainy season. It is probably for this reason that maximum fishing effort is 
over- between the months of May and August (dry season). There is also need for 
provision of stable fishing canoes to replace the unstable bottle palm dug­
out canoes which are very risky to operate. An all weather road will greatly 
ercial ease the distribution of fresh fish from Lake Kitangiri to distant market!' 
itude like Singida and Shinyanga. 
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'G E N E R A L  D I S C U S S I O N  
t l  
I t  i s  c o m m o n  e x p e r i e n c e  t h a t  a n  e x c e s s i v e  f i s h i n g  e f f o r t  s u c h  a s  t h a t  o n  
P  
L a k e  K i t a n g i r i  r e s u l t s  i n  a  d e c l i n e  i n  c a t c h ,  c a t c h  p e r  e f f o r t  a n d  t h e  m e a n  
P  
s i z e  o f  f i s h  b e i n g  c a u g h t .  B a s i c a l l y  a  f i s h e r i e s  m a n a g e r  w a n t s  t o  m a x i m i z e  
b i o m a s s  y i e l d  w h i c h  i s  a  p r o d  u c t  o f  n u m b e r  o f  f i s h  b e i n g  h a r v e s t e d  a n d  t h e i r  
a v e r a g e  w e i g h t .  I t  i s  i m p o r t a n t  t o  d i s t i n g u i s h  b i o m a s s  y i e l d  f r o m  s t a n d i n g  
I n  
c r o p  a n d  p r o d u c t i v i t y .  S t a n d i n g  c r o p  i s  t h e  b i o m a s s  p r e s e n t  i n  t h e  p o p u l a t i o n  
w  
a t  a n y  t i m e  w e  h a p p e n  t o  m e a s u r e  i t  a n d  p r o d u c t i v i t y  i s  a  m e a s u r e  o f  e n e r g y  
t h  
f l u x  p e r  u n i t  a r e a  p e r  u n i t  t i m e .  
I n  o r d e r  t o  m a n a g e  t h e  L a k e  K i t a n g i r i  f i s h e r i e s  o n  a  m a x i m u m  s u s t a i n e d  
y i e l d  b a s i s ,  w e  m u s t  k e e p  p r o d u c t i v i t y  a s  h i g h  a s  p o s s i b l e .  T h e  f i s h i n g  
1
,  
O J  
f o  
g e a r s  a n d  t h e  t o t a l  f i s h i n g  e f f o r t  e x p e n d e d  o n  t h e  l a k e  m u s t  b e  a d j u s t e d  s o  
O r  
t h a t  t h e  e n t i r e  p r o d u c t i v i t y  c a n  b e  c r o p p e d  a s  b i o m a s s  y i e l d .  T h e r e  a r e  
I i t l  
s e v e r a l  w a y s  i n  w h i c h  t h e  p r o d u c t i v i t y  o f  f i s h  p o p u l a t i o n s  c a n  b e  r e g u l a t e d :  
t h (  
t h e  r e p r o d u c t i v e  r a t e ,  m o r t a l i t y  r a t e  a n d  i n d i v i d u a l  g r o w t h  r a t e s .  T h e  
w a  
r e p r o d u c t i v e  r a t e  i s  i n f l u e n c e d  t h r o u g h  f e c u n d i t y ,  t h e  p r o d u c t i o n  o f  e g g s  
a n 4  
o r  f e r t i l i t y  a n d  t h e  p r o p o r t i o n  o f  l a i d  e g g s  t h a t  d e v e l o p  i n t o  l i v i n g  o f f s p r i n g s .  
l i k l  
S u r v i v a l  i s  t h e  p r o p o r t i o n  s u r v i v i n g  a t  e a c h  a g e  g r o u p  o r  l e n g t h  g r o u p .  
t h e  
T h e  i n d i v i d u a l  g r o w t h  r a t e  g o v e r n s  t h e  b i o m a s s  p r o d u c t i v i t y .  
s h e  
S e v e r a l  f a c t o r s  a l l  o p e r a t e  t h r o u g h  e a c h  o f  t h e  a b o v e  n a m e d  p a t h w a y s  
t o  r e g u l a t e  p r o d u c t i v i t y .  T h e s e  f a c t o r s  a r e  t h e  f i s h  s p e c i e s  ( o n e  i n d i v i d u a l ) ,  
e x p  
o t h e r  i n d i v i d u a l s  b e l o n g i n g  t o  t h e  s a m e  s p e c i e s ,  o t h e r  f i s h  s p e c i e s  o f  t h e  c o n  
s a m e  g e n u s ,  f i s h  s p e c i e s  o f  o t h e r  g e n e r a ,  f q o d  a v a i l a b i l i t y ,  d i s e a s e ,  t h e  f i s h e r ­
T h e  
m e n  a n d  c l i m a t i c  f a c t o r s .  S o m e  o f  t h e s e  f a c t o r s  a r e  d e n s i t y - d e p e n d e n t  w h i l e  i n t c  
o t h e r s  a r e  d e n s i t y - i n d e p e n d e n t .  N o t e ,  h o w e v e r ,  t h a t  c l i m a t e  v a r i e s  i n  i t s  
K , ( ,  
e f f e c t s  i n  p r o p o r t i o n  t o  t h e  d e n s i t y  o f  f i s h  p o p u l a t i o n .  T h e  e f f e c t  o f  c l i m a t e  d e s t  
o n  t h e  s u c c e s s  o f  t h e  L a k e  K i t a n g i r i  h a s  b e e n  d i s c u s s e d  u n d e r  t h e  s e c t i o n  g e t  
o n  c l i m a t e .  
t h r c  
d e c l  
T h e  f i s h  i t s e l f  i s  a n  i m p o r t a n t  f a c t o r  i n  p o p u l a t i o n  p r o d u c t i v i t y  b e c a u s e  
t h e  r e p r o d u c t i v e  r a t e ,  m o r t a l i t y  r a t e  a n d  g r o w t h  r a t e  a r e  a l l  a g e - d e p e n d e n t  
S U I  
o r  s i z e - d e p e n d e n t .  T h e r e f o r e ,  a  c h a n g e  i n  a g e  c o m p o s i t i o n  o r  l e n g t h  
( I )  
c o m p o s i t i o n  i n  r e s p o n s e  t o  f i s h i n g  w i l l  
a t t r i b u t e s  o f  t h a t  p o p u l a t i o n .  
h a v e  a n  i m p o r t a n t  e f f e c t  o n  a l l  
1  
T h e  f i s h i n g  g e a r  c o m m o n l y  u s e d  o n  L a k e  K i t a n g i r i  i s  t h e  g i l l n e t .  I t  i s  a  
\  
p a s s i v e  f i s h i n g  g e a r  f o r  w h i c h  c e r t a i n  c o n d i t i o n s  m u s t  b e  s a t i s f i e d  s o  t h a t  t h e  
f i s h  s h o u l d  t r y  t o  s w i m  t h r o u g h  i t .  D e v e l o p m e n t  o f  t h e  L a k e  K i t a n g i r i  
f i s h e r y  w o u l d  r e q u i r e  t h e  f i s h e r i e s  m a n a g e r  t o  k n o w  t h e  p r o p e r t i e s  o f  t h i s  
f i s h i n g  g e a r .  T h e  m o s t  i m p o r t a n t  p r o p e r t y  o f  t h e  g i l l n e t s  i s  t h a t  t h e y  a r e  
( 2 )  
m a d e  i n  s u c h  a  w a y  t h a t  t h e y  d o  n o t  l o o k  l i k e  a n  i m p e n e t r a b l e  w a l l  w h i c h  
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the fish would avoid. It is essential that the gillnets contrast as little as 
possible with the surroundings. During experimental fishing in 1972, this 
property was investigated. 
Normally, a white gillnet would contrast greatly with the dark surround­
ings in transparent waters. In the case of Lake Kitangiri with very opaque 
waters, white gillnets do not form an impenetrable walland therefore catch 
the Tilapia efficiently. Other colours noted to be effective in catching fish 
on Lake Kitangiri are bluish and brownish colours. The green gillnets were 
found to be inefficient in catching fish. 
Besides visibility, two other factors influence the efficiency of gill nets. 
One is that the gillnets should be soft and the other is that it should swell as 
little as possible. Both factors are interdependent and also dependent on 
the diameter of twines and knots. As the fish swims, it pushes a wave for­
ward. The wave is reflected by any objects (e.g. a wall of gi/lnets) in the water 
and the return swell is recorded by the lateral line of the fish which operates 
like a teleprinter. The thicker the twine, the stronger the return swell and 
the more will the fish try to avoid the gillnet. The gill net twines for use 
should be made rather fine. 
Typically the use of gillnets gives the advantage of fish stocks being 
exploited more selectively than by any fishing gear. On Lake Kitangiri the 
commercial gillnets are not a passive gear in which fish swim by themselves. 
The gillnets are set in the morning hours and the fishermen drive the fish 
into the net by beating on the water with poles. Consequently, the Lake 
Kitangiri gill net fishery is actually a drive-in fishery. This type of fishing 
destroys the gillnet selective characteristics. Both small and large fish could 
get caught in a certain mesh size because the fish are entangled in the net 
through fright. It can be expected that this factor has also contributed to the 
decline of the Tilapia stocks of Lake Kitangiri. 
SUMMARY 
(I)	 The fish species that are commercially exploited are Protopterus 
aethiopicus, Clarias mossambic/ls, Tilapia esculenta, Tilapia amphi­
melas and Tilapia hybrids. The other fish species present in the lake 
but not commercially exploited are: Gnathonemus sp. Alestes sp. Labeo 
sp., Barbus paludinoses, Barbus jacksoni, Barbus lineomaculatus, 
Barbus regersi, Leptogrlanis sp., Schilbe sp., Haplochromis spp. and 
Hemihaplochromis sp. 
(2)	 Protopterus sp. and Clarias sp. are mostly caught with hooks on long 
lines. There has been a steady increase in number of hooks on the 
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l a  k e .  S i n c e  t h e  s t o c k s  o f  P r o t o p t e r u s  a n d  C / a r i a s  i n  t h e  l a k e  h a v e  a  l i m i t ,  
w e  s h o u l d  c o n t r o l  t h e  n u m b e r  o f  h o o k s  u s e d  b y  e a c h  o f  t h e  f i s h e r m e n  
i n  o r d e r  t o  a v o i d  o v e r h a r v e s t i n g .  
( 3 ) 	  A l l  t h e  p r e v i o u s  s t u d i e s  o n  L a k e  K i t a n g i r i  f i s h e r i e s  s u g g e s t e d  t h e  u s e  o f  
g i l l  n e t s  w i t h  m e s h  s i z e  g r e a t e r  t h a n  8 8 . 9  m m  i n  o r d e r  t o  a v o i d  t h e  
c a p t u r e  o f  i m m a t u r e  T i / a p i a  s p p .  B u t  i f  t h e  f i s h e r m e n  a r e  t o  o b t a i n  
e c o n o m i c  g a i n s  f r o m  t h e  f i s h e r y ,  t h e  o p t i m u m  m e s h  s i z e  f o r  u s e  i s  
8 8 . 9  - 1 0 1 . 6  m m .  
( 4 ) 	  T h e  g i l l n e t  i s  a  p a s s i v e  g e a r  w i t h  v e r y  b e n e f i c i a l  s e l e c t i v e  c h a r a c t e r i ­
s t i c s .  U n f o r t u n a t e l y  t h e  d r i v e - i n  f i s h e r y  w h i c h  e x i s t s  o n  L a k e  K i t a n g i r i  
m o r e  o r  l e s s  d e s t r o y s  t h e  g i l l n e t  s e l e c t i v i t y  c h a r a c t e r i s t i c s .  I t  i s  t h e r e f o r e  
r e c o m m e n d e d  t h a t  t h e  b e a t i n g  o f  w a t e r  w i t h  p o l e s  b e  d i s c o u r a g e d  a n d  
s t o p p e d .  
( 5 ) 	  T h e r e  i s  n e e d  f o r  p r o v i s i o n  o f  s t a b l e  f i s h i n g  c a n o e s  t o  r e p l a c e  t h e  
u n s t a b l e  b o t t l e  p a l m  d u g - o u t  c a n o e s  w h i c h  a r e  c u r r e n t l y  b e i n g  u s e d  
a n d  w h i c h  a r e  v e r y  r i s k y  t o  o p e r a t e .  
( 6 ) 	  T h e  f i s h  p r o c e s s i n g  f a c i l i t i e s  o n  L a k e  K i t a n g i r i  a r e  s t i l l  i n a d e q u a t e .  
M o s t  o f  t h e  f i s h  i s  s u n  d r i e d ,  S i n c e  s u n  d r y i n g  i s  v e r y  d i f f i c u l t  d u r i n g  
t h e  r a i n y  s e a s o n ,  m o s t  f i s h e r m e n  c a r r y  o u t  i n t e n s i v e  f i s h i n g  d u r i n g  t h e  
d r y  s e a s o n ,  C o n c e n t r a t i n g  m o s t  o f  t h e  f i s h i n ' g  e f f o r t  i n  a n y o n e  s e a s o n  
i n s t e a d  o f  s p r e a d i n g  e v e n l y  t h i s  e f f o r t  o v e r  t h e  w h o l e  y e a r  c o u l d  d a m a g e  
t h e  a g e  s t r u c t u r e  o f  t h e  e x p l o i t a b l e  s t o c k s .  
( 7 ) 	  T h e r e  a r e  c o n s i d e r a b l e  f l u c t u a t i o n s  i n  t h e  v o l u m e  o f  w a t e r  o f  t h e  l a k e .  
T h e  f e a s i b i l i t y  o f  r e g u l a t i n g  t h e  w a t e r  l o s s  t h r o u g h  t h e  e f f l u e n t  S i b i t i  
r i v e r  s h o u l d  b e  i n v e s t i g a t e d  b y  t h e  W a t e r  D e v e l o p m e n t  D e p a r t m e n t .  
( 8 ) 	  D a m m i ' n g  t h e  S i b i t i  r i v e r  i s  a n  e x p e n s i v e  u n d e r t a k i n g  a n d  t h e r e f o r e ,  
t h e  R u r a l  D e v e l o p m e n t  B a n k  o f  T a n z a n i a  s h o u l d  b e  a s k e d  t o  a s s e s s  
t h e  e c o n o m i c  f e a s i b i l i t y  o f  s u c h  a  p r o j e c t .  
L i t e r a t u r e  C i t e d  
A N N U A L  R E P O R T  ( 1 9 6 5 ) .  M i n i s t r y  o f  N a t u r a l  R e s o u r c e s  a n d  T o u r i s m ,  
F i s h e r i e s  D i v i s i o n ,  1 9 6 5  A n n u a /  R e p o r t ,  T a n z a n i a .  
A N N U A L  R E P O R T  ( 1 9 7 0 ) .  M i n i s t r y  o f  N a t u r a l  R e s o u r c e s  a n d  T o u r i s m  
F i s h e r i e s  D i v i s i o n ,  1 9 7 0  A n n u a /  R e p o r t ,  T a n z a n i a .  
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Hap/ochromis guiarti is one of the predatory Hap/ochromis species 
thought to have evolved from one or more insectivorous species. Within 
Hap/ochromis species flock of Lake Victoria H. brownae seems to provide 
annectent feeding habits and certain anatomical details linking the gen­
eralised insectivores with anatomically least specialised piscivores, that is, 
it bridges the gap between the insectivorous species and H. guiarti, another 
"generalised" predator but' at a slightly higher level of differentiation where 
the early stages in the development of an "extreme" predator type characters 
are still preserved GREENWOOD (1962). H. guiarti may therefore represent 
an ancestral type from which the "extreme" predator group (or groups) 
might have evolved mainly by modifications in the anatomical characters 
which involved (J) an increase in adult size (2) differential lengthening in 
the neurocranium (3) narrowing of the entire neurocranium and a decrease 
in its length and (4) development of unicuspid curved and often strong teeth. 
Like H. guiarti, H. obesus is thought to have evolved from an insecti­
vorous species but the structural specialisation took different lines that 
included a large and extensible jaw, associated with a great reduction in the 
oral dentition which is deeply embedded in the oral mucosa. It is proposed 
GREENWOOD (1964) that the mouth brooding parental care practised 
by Hap/ochromis, coupled with continuous breeding, led to the evolution 
of such species as H. obesus that prey exclusively on the embryos and larvae 
from the mouths of female fishes. 
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F I S H  I N G  O P E R A T I O N S  
F i s h i n g  o p e r a t i o n s  w e r e  c o n d u c t e d  i n  t h e  i n s h o r e  a r e a s  u s i n g  g i l l - n e t s  
w h o s e  m e s h  s i z e s  r a n g e d  f r o m  a n  i n c h  t o  t h r e e  i n c h e s .  T h e  g i l l - n e t s  w e r e  s e t  
i n  t h e  a f t e r n o o n  ( a r o u n d  3  p . m . )  a n d  t h e n  c o l l e c t e d  t h e  f o l l o w i n g  m o r n i n g  
( a r o u n d  1 0  a . m . )  o n c e  o r  t w i c e  e v e r y  w e e k .  B e a c h  s e i n i n g  w a s  c o n d u c t e d  
e a r l y  i n  t h e  m o r n i n g  ( a r o u n d  9  a . m . )  a n d ,  a t  t i m e s ,  i n  t h e  a f t e r n o o n  ( a r o u n d  
3  p . m . )  u s i n g  a  b e a c h  s e i n e - n e t  o f  a  h a l f  a n  i n c h  m e s h .  B e a c h  s e i n i n g  w a s  
d o n e  a t  l e a s t  t w i c e  a  w e e k .  
F E E D I N G  H A B I T S  
F e e d i n g  h a b i t s  o f  b o t h  H .  g u i a r t i  a n d  H .  o b e s u s  s l i g h t l y  o v e r l a p  a n d  v e r y  
b r i e f l y  G R E E N W O O D  ( 1 9 5 9 ,  1 9 6 2 )  m e n t i o n e d  t h e s e  h a b i t s  i n  h i s  t a x o ­
n o m i c  s t u d i e s .  
H .  o b e s u s  i s  a  p r e d a t o r  b u t ,  m o r e  p r e c i s e l y ,  i t  i s  a n  e m b r y o - l a r v a l  
f e e d e r  p r e y i n g  e x c l u s i v e l y  o n  t h e  e m  b r y o s  a n d  l a r v a e  o f  f i s h e s  e s p e c i a l l y  
t h e  C i c h l i d  g r o u p .  T h e  s p e c i e s  i s  d i s t r i b u t e d  i n  s h a l l o w  b r e e d i n g  a r e a s  o f  
f i s h e s  b e c a u s e  o f  i t s  f e e d i n g  h a b i t s .  T a b l e  I  s h o w s  t h e  q u a n t i t i e s  o f  f i s h  
e m b r y o s  ( d e f i n e d  a s  n o n - m o t i l e  z y g o t e s )  a n d  f i s h  l a r v a e  ( d e f i n e d  a s  m o t i l e  
z y g o t e s )  r e c o v e r e d  f r o m  t h e  s t o m a c h s  o f  H .  o b e s u s .  
I t  i s  e v i d e n t  t h a t  t h e  e m b r y o s  c o n s t i t u t e  a  g r e a t e r  p o r t i o n  o f  t h e  d i e t  
t h a n  d o  t h e  f i s h  l a r v a e .  T h i s  i s  p r o b a b l y  b e c a u s e ,  f i r s t l y ,  t h e r e  a r e  m o r e  
e m b r y o s  t h a n  t h e  f i s h  l a r v a e  ( o p e r a t i o n  o f  m o r t a l i t y  f r o m  t h e  e m b r y o  s t a g e  
t o  t h e  l a r v a l  s t a g e )  a n d ,  s e c o n d l y ,  i t  i s  e a s i e r  t o  p r e y  o n  t h e  f i s h  e m b r y o s  
( i m m o b i l e )  t h a n  o n  t h e  f i s h  l a r v a e  ( m o b i l e ) .  T h e  t h i r d  r e a s o n  c o u l d  p r o b a b l y  
b e  r e l a t e d  t o  t h e  d i g e s t i b i l i t y  o f  b o t h  t y p e s  o f  t h e  d i e t .  M o r e  q u a n t i t i e s  o f  
d i g e s t e d  f i s h  l a r v a e  t h a n  d i g e s t e d  f i s h  e m b r y o s  a r e  e n c o u n t e r e d  i n  m a n y  
s t o m a c h s  o f  H .  o b e s u s .  T a b l e  I  d a t a  e x a m i n e d  a s  t h e  q u a n t i t y  o f  f o o d  
( n u m b e r  o f  e m b r y o s  p l u s  n u m b e r  o f  l a r v a e )  a g a i n s t  t h e  b o d y  w e i g h t  s h o w s  
a  f a i n t  p o s i t i v e  r e l a t i o n s h i p  i n d i c a t i n g  a  s l i g h t  i n c r e a s e  i n  t h e  p r e d a t o r y  
h a b i t  a s  t h e  f i s h  g r o w s  l a r g e r .  I t  w a s  f o u n d  t h a t  t h e  p r e y  l a r v a e  n e v e r  e x c e e d e d  
1 3 m m  t o t a l  l e n g t h .  
H .  g u i a r t i  w a s  f o u n d  1 0  h a v e  a  v a r i e d  d i e t .  S t o m a c h  a n a l y s i s  a n d  a q u a r i a  
o b s e r v a t i o n s  in~icated t h a t  f i s h  d i e t  e s p e c i a l l y  y o u n g  C i c h l i d s  a n d  i n s e c t s  
m a i n l y  t e r m i t e s  c o n s t i t u t e d  t h e  m a i n  d i e t .  O c c a s i o n a l l y  s t o m a c h s  w e r e  
f o u n d  f i l l e d  w i t h  i n s e c t s .  I n  t h i s  p a r t i c u l a r  c a s e  t h e  i n s e c t  e a t i n g  h a b i t  c o u l d  
b e  c o n s i d e r e d  a s  a  f a c u l t a t i v e  r e s p o n s e  t o  a  s u d d e n  a b u n d a n c e  o f  r e a d i l y  
a v a i l a b l e  f o o d .  
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Table I: Number of fish embryos and fi sh larvae re­
covered from the stomachs of H. obesus of various sizes. 
Weight Number of Number of Total number
 




















83 40 25 65
 
84 101 3 104
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F E C U N D I T Y  
F e c u n d i t y  s t u d i e s  w e r e  c a r e f u l l y  f o l l o w e d  f o r  a  p e r i o d  o f  o n l y  f i v e  
m o n t h s  f r o m  J u l y  t o  N o v e m b e r .  T h e  o v a r i e s  f r o m  " r i p e "  a n d  " r i p e ­
r u n n i n g "  f e m a l e s  w e r e  r e m o v e d  a n d  s p l i t  l o n g i t u d i n a l l y  a n d  t h e n  t u r n e d  
i n s i d e  o u t  t o  a s s i s t  t h e  p e n e t r a t i o n  o f  t h e  p r e s e r v a t i v e ,  G i l s o n ' s  F l u i d ­
d e s c r i b e d  b y  R I C K E R  ( 1 9 7 1 ) - w h o s e  c o m p o s i t i o n  w a s  a l c o h o l  ( 6 0  % ) ,  
n i t r i c  a c i d  ( 8 0  % ) ,  g l a c i a l  a c e t i c  a c i d ,  m e r c u r i c  c h l o r i d e  a n d  w a t e r .  T h e  
m i x t u r e  h a r d e n s  t h e  e g g s  a n d  l i b e r a t e s  t h e m  b y  b r e a k i n g  d o w n  t h e  o v a r i a n  
t i s s u e s .  
G R E E N W O  
s p e c i e s  ( P  
5  N o . 7 ,  I ,  
G R E E N W O  
s p e c i e s  ( P i :  
G R E E N W O  
F e c u n d i t y  d i s t r i b u t i o n  o f  b o t h  s p e c i e s  i s  s h o w n  i n  T a b l e  I I .  
P r o c .  R o y .  
B R E E D l N G  
T a b l e  I I  s h o w s  t h e  p r o p o r t i o n  o f  t h e  b r e e d i n g  H .  o b e s u s  a n d  H .  g u i a r t i  
f e m a l e s  f o r  a  p e r i o d  o f  f i v e  m o n t h s ,  f r o m  J u l y  t o  N o v e m b e r ,  1 9 7 2 ,  i n  t h e  
N o r t h e r n  p a r t s  o f  L a k e  V i c t o r i a  c l o s e  t o  J i n j a .  T h e  p e r c e n t a g e  o f  b r e e d i n g  
H .  o b e s u s  ( f i s h  i n  r i p e  o r  r i p e  r u n n i n g  o r  s p e n t  c o n d i t i o n )  r a n g e d  f r o m  2 4 %  
i n  J u l y  t o  6 0 %  i n  O c t o b e r  a n d  H .  g u i a r f i  r a n g e d  f r o m  3 7 %  i n  S e p t e m b e r  t o  
5 0  %  i n  J u l y  a n d  A u g u s t ,  b o t h  s p e c i e s  s h o w i n g  t h a t ,  o n  t h e  a v e r a g e ,  m o r e  
t h a n  4 0  %  f e m a l e s  ( H .  o b e s u s = 4 6  % ) ,  a n d  H .  g u i a r f i = 4 4  % )  b r e e d  e v e r y  
m o n t h  f o r  t h e  p e r i o d  c o n s i d e r e d .  
R I C K E R ,  V v  
W a f e r s .  S e ,  
P u b l i c a t i m  
E X f  
I N T R O D U C  
D u r i n g  M  
l i t t o r a l  s h o r e  
B a y )  i n  t h e  S  
t h e  n o r t h  \ I ' :  
T a b l e  I t .  T h e  p e r c e n t a g e  o f  f e m a l e s  b r e e d i n g  i n  H .  o b e s l J s  
o u t  i n  L a k e  E  
M o s h i  ( F i g .  :  
M o n t h  
a n d  H .  g u l a r t l  f r o m  J u l y  \ 0  N o v e m b e r .  
T o t a l  
T o l a l  
I n u m b e r  o f  N u m b e r  o f  
0 '  
n u m b e r  o f  
N u m b e r  o f
/ 0  
f e m a l e s  f e m a l e s  
f e m a l e s  f e m a l e s  
f e m a l e s  
c a u g h t  b r e e d i n g  
b r e e d i n g  c a u g h t  
b r e e d i n g  
H .  O B E S U S  
H .  G U I A R T I  
%  
f e m a l e s  
b r e e d i n g  
T h e s e  p r e  
a t i o n  r e q u i r e ,  
g r a m m e  t o  b e  
w a s  c o l l e c t e d  
f i s h  s p e c i e s  c ,  
a n d  v a r i o u s  (  
a r e a s .  
J u l y  
A u g u S l  
S e p t e m b e r  
O c t o b e r  
N o v e m b e r  
2 5  
1 8  
6 6  
7 7  
8 6  
6  
8  
3 0  
4 6  
3 4  
2 4  
4 4  
4 5  
6 0  
4 0  
2 0  
1 6  
3 3  
1 8  
1 4  
1 0  
8  
1 2  
8  
6  
5 0  
5 0  
3 7  
4 4  
4 3  
M A T E R I A L  
T w o  f l e e t  
f l e e t  w a s  m a l  
i n c r e m e n t s  f l  
f i s h e d  s i m u l t :  
T h e  n e t s  w e n  
3 8  
~"-
j  
of only five 
, and "ripe­
I then turned 
;on's Fluid­
:ohol (60 %), 
j water. The 
n the ovarian 
I. 
md H. guiarti 
, 1972, in the 
e of breeding 
ed from 24% 
September to 
.verage, more 














GREENWOOD, P.H. 1959. A revision of the Lake Victoria Haplochromis 
species (Pisces, Cichlidae). Part III. Bull. Sr. Mus. Nat. Hist., Zool. 
5 No.7, 145 - 149. 
I~ 
" 
GREENWOOD, P.H. 1962. A revision of the Lake Victoria Haplochromis 
species (Pisces, cichlidae). Part V. Ibid. 9: No.4. 
GREENWOOD, P.H. 1964. Explosive 
Proc. Roy. Instn. 40, No. J 84, 256-269. 
speciation In African Lakes. 
I 
RICKER, W.E. 1971. Methods/or Assessment 0/ Fish Production in Fresh 
Waters. Second Edition P. 171. IBP Handbook No.3. Blackwell Scientific 
Publications Oxford and Edinburgh. 
EXPERIMENTAL FISHERIES SURVEYS IN SOME 
EAST AFRICAN LAKES 
OKORIE, 0.0. 
INTRODUCTION 
During May 1972 experimental fisheries surveys were carried out in the 
littoral shores and bays of Lake Victoria notably off Mwanza (Kamanga 
Bay) in the South, and 6ff Bukakata (Luku Bay, Nabisukiro Channel) in 
the north west (Fig. I). In July and August similar surveys were carried 
out in Lake Baringo (Fig. 2) Kenya, and in Nyumba ya Mungu Dam near 
Moshi (Fig. 3,) Tanzania. 
These preliminary surveys were intended to provide the basic inform­
ation required for the formulation of a detailed ecological sampling pro­
gramme to be carried out on the fisheries of these water bodies. Information 
was collected on the characteristics of the population structure of the various 
fish species caught. The efficiency of the various gears used was ascertained, 
and various ecological zones were delimited as future permanent sampling 
areas. 
MATERIALS AND METHODS 
Two fleets of identical multifilament nylon gillnets were used. Each 
fleet was made up of II gillnets of graded mesh-sizes in approximately -~" 
increments from 2" to 7" tied end to end and set to sink. Both fleets were 
fished simultaneously in different locations within the same sampling zone. 
The nets were set in the late afternoon and lifted very early the next morning. 
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The number of fish of each species in the same maturity stage in 
each sample was noted. 
The stomach of every fish caught was examined. In order to 
estimate the degree of fullness of each stomach, points were allotted 
as follows (slightly modified from BALL, 1961). 
Empty Stomach collapsed no food present o point 
Trace Trace of food present. i point 
t full Food occupying about one-quarter of the total 
volume of the stomach. I point 
! full Food filling about half of the total volume of the 
stomach. 2 points 
t full Food occupying about three quarters of the total 
volume of the stomach. 3 points 
Full Stomach completely filled with food. 4 points 
The number of points allotted to each species was then totalled for each 
sample, and the mean number of points per stomach calculated. The re­
sulting figure is termed the "Fullness Index" and this gives an estimate of 
the feeding intensity of the fish at the time of sampling. The percentage of 
empty stomachs in each sample was also computed. 
Examination fo'r parasites was carried out macroscopically in the field, 
attention being focussed on the endoparasites of the gillnetted fish speci­
mens. Parasites were isolated from the pericardial cavity and the intestinal 
tract. A record was made of the incidence, type, location and number of 
any parasites found on each fish. 
RESULTS 
I. Lake Victoria (Off Blikakata) 
Two areas (Luku Bay and Nabisukiro Channel) were sampled on four 
consecutive days in May 1972 (Fig. 1). The details of the catches in the 
multifilament gill nets are shown in Table I. Five Ti/apia species were caught 
namely, T. escu/enta, T. zillii, T. variabilis, T. nilotica and T. /eucosticta. 
Other species of fish sampled included Hap/ochromis, Schi/be, Protopterus 
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T. nilo/iea were caught in all of the eleven different meshsizes, whilst 
the majority of the rest of the species were caught in meshsizes between 
2.0" and 4.5". The size ranges of the Tilapia species and their sex ratios are 
shown in Table II. 50 % of the stomachs of both the Ti/apia nilo/iea (64 
fish examined) and Tilapia variabilis (22 fish sampled) were empty, and for 
both the 'Fullness Index' was 2 indicating an average degree of feeding 
intensity. The smallest mature female Tilapia nilo/iea was 22.5 cm. and spawn­
ing fish were found in all but the Tilapia zillii and Tilapia eseulen/a 
(Table JII). 
2. Lake Vic/aria (Off Mwanza) 
Both the trawling and gill netting operations were carried out near 
Kamanga Bay (Fig. I). The details of the catches are shown in Table IV 
Of all the Tilapia species introduced into Lake Victoria only Tilapia niloliea 
were evident in the samples, and of the endemic species Tilapia eseulenla 
predominated in the trawl catches even though none was caught in giJlnets. 
III 
11.1	 50~~ of the total catch of Tilapia csculen/a were females (66 fish sampled)o 
o 
~	 and of all the stomach samples examined 42 % were empty (Table V) 
IL.	 
with a 'Fullness Index' of 2 (1 empty). Spawning fish were found only in 
Tilapia eseulcnla (33 % of the females and 17 % of males. Table VI). The 
smallest mature female was 19.5 em. and male 18.0 cm. The smallest mature 
~	 female Tilapia nilo/iea caught was 22.5 em and the male was 23.0 cm. 
z 
J " 
:>	 3. Lake Baringo 
II Three ecological zones were delimited for the purpose of the sampling 
programme-the south, central and north zones (Fig. 2). Sampling was 
carried out in August 1972 in all three zones. The details of the catches 
are shown in Table VII. Tilapia nilo/iea were caught in all but the 6.5" 
mesh size from all the three zones. However catches of Tilapia nilo/ica 
per net were better in the northern zone. Catches of Bm'bus and Clarias 
decreased progressively from south to north. 
For both Tilapia nilo/iea and Barbus gregorii male and female were 
in about equal numbers (Table VII). The smallest mature female and male 
Tilapia nilo/iea sampled were 12 and 17 em. respectively, and only 4 out of 
122 females caught were in spawning condition (Table IX). 
Two endoparasites were isolated from Tilapia nilo/iea and only one 
from Barbus. Clarias had no parasitic infection. A nematode (possibly 
Conlraceacum sp.) and a trematode (unidentified) were found in the 
pericardia I and abdominal cavities of the infected Tilapia nilo/ica, Only 
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the nematodes were identified from the gut of Barbus, The average number 
of the nematode and trematode found in the Tilapia nilotica was 4 and 2 
respectively. 
The gut and other related organs in the Barbus were completely invaded 
by the nematode worms, each fish harbouring over a thousand worms in 
the musculature of these internal organs. 1t is significant that 100% of the 
49 Barbus stomachs examined were empty. (Table VIIJ). 
4. Nyumba ya Mungu Dam 
Nyumba ya Mungu Dam, a man-made lake near Moshi in Tanzania 
was sampled in July 1972. Four sampling areas were chosen namely, the Dam 
site, Kambi la Dagaa, Magadini and Korogwe (Fig. 3). Details of catches 
are shown in Table X. Three species of fish were caught; Tilapia pangani, 
Labeo, and Synodontis, of these Tilapia pangani forms the main stay of the 
commercial fishery. 
The smallest mature female and male were 16 and 21 cm. respectively 
and only I spawning female was identified (Table XII). 
Endoparasites identical to those found in Lake Baringo (the Con­
tracaecum sp.) were also isolated from the pericardial cavity of the Tilapia 
pangani. The average number of parasites per infected fish was 8. 
(TableXI). 
DISCUSSION 
The surveys indicated very poor catches in gillnets especially in the 
north-western shores and the Mwanza Gulf of Lake Victoria. It is thought 
that the Tilapia stocks have developed "net avoidance" tendencies. The 
significance of this "net-avoidance" phenomenon was apparent during the 
simultaneous gillnetting and trawling operations. 
The marked difference in biometric characteristics between the vibrant 
Tilapia nilotica stocks in Lake Victoria and the stunted population in 
Lake Baringo can be attributed to the widely different ecological conditions 
in these two water bodies. This aspect of the study is well amplified in the 
comprehensive technical paper being published on certain aspects of the 
ecology of the Lake Baringo fishery. 
In both Lake Banngo and Nyumba ya Mungu Dam an attempt was made 
to delimit the total areas of distribution of the commercially important 
fishes, and to establish the behaviouristic and ecological determinants 
of these general limits of distribution. Whilst in Nyumba ya Mungu Dam 
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Tilapia nilo/ica 18-36 250--1900 28 36 2 
Tilapia variabilis 13-21 110-425 10 12 2
- Tilapia leucos/ic/a 17-21 160-- 375 3 3 1 
Tilapia zillii 10--19 40-- 250 7 3 3 
Tilapia esculenta 22-30 450--1050 3 0 
for instance differential distribution of the predominant Tilapia pangani 
was not immediately apparent from catches in the four sampling areas, 
the reverse was the case in Lake Baringo. Here, best catches of Tilapia 
nilotica were made in the northern zone; 8Q1'bus were caught in the south 
and central zones, and Clarias were confined to the south zone. 
Parasitic incidence (Contracaecum sp.) was identified in the Tilapia 
populations of Lake Baringo and Nyumba ya Mungu Dam (both Rift 
Valley lakes with resident aquatic bird populations). In both lakes practi­
cally all the fish examined were infected. In the case of the Lake Baringo 
Barbus these parasites completely invaded the gut and other associated 
organs, but inspite of this adverse pathological disintegration of the mus­
culature of these infected internal organs, the fish were still in very good 
condition. Clarias were not infected. 
In lakes Baringo, Naivasha and Nyumba ya Mungu Dam further 
comprehensive monthly ecological sampling programmes were instituted as 
from August 1972 for a twelve month period. It is hoped that analysis of 
the data at the end of this extended survey would throw more light on the 
biology and other facets of the exploitation of the fishery of these lakes. 
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0  
c  
I I  
I I I
I V  
V  
V I
V I I  
­
~ 
T i l a p i a  n i l o t i c a  
. . ; 1  
0




4  5 -
c  
m a l e  1 8 - 3 6
1 5  
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~ I .  
0  
c
f e m a l e  1 3 - 2 J  4  
3  
I
- 2  ­
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m a l e  
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T a b l e  V :  E x p e r i m e n t a l  F i s h e r i e s  S u r v e y  M w a n z a  G u l f - M a y  1 9 7 2  
~ 
' "  
b : :  
S i z e  
w I .  
N o .  o f  N o .  o f  F u l l n e s s  , % o f e m p t y  
S 2  
S p e c i e s  r a n g e  ( c m )  r a n g e  ( g )  
f e m a l e s  m a l e s  I n d e x  
s t o m a c h s  
' §
' "  
T i l a p i a  e s c u l e n t a  1 1 - 3 0  6 0 - 1 0 0 0  
3 3  3 3  
2  
4 2  
u  
0
; ; ; :  
c  
T i l a p i a  v a r i a b i l i s  1 0 - 1 6  6 0 - 2 0 0  
I  9  
I  6 0  
< )  
- ' "
T i l a p i a  n i l o t i c a  
1 2 - 3 4  
9 0 - 1 2 7 5  4  5  
0  1 0 0  
3
- l  
V I  
' "  
~I 
~
N 0  
C  
' "  
< . l  
.~ 
( / }  
0 ( )  
c
l !  I I  
( / }  
4 8  
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Sampling I Species 
Area 
IT. escu/en/a Luku Bay 
Nabisukiro 
T. zi//ii 
Luku Bay I 
Nabisukiro 
T. variabi/is 
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Table J: Lake Victoria (Off Bukakata) Summary of Catches May, 1972
 
Gillnets (mesh sizes in inches)
 
2.0 2,5 3.,0 3..5 4,0 4.5 5.0 5.5 6.0 6.5 7.0
 
no. w!. no, w!. no. W!. no. w!. no. w!. no. W!. no. W!' no. W!. no. W!' no. W!' no,
 w!.1 
2 1180 
I I I I I 1050 
180I ~ 210 I40 140 I 150 600l' I~ 
485 15 1525 , 5 1675I' '00 I 4 610 I ~ 640 J 3.00 
, 
, I 550 II 3.25 I II 13.00 I 3. 4450' 3. 53.00 I I 1550I I I 3. 950 16 7700 14 7850 7 5600 4 3.750 4 3.400 6 7100 
I I 23.0I , I~150 750 I I 3.25 
65 3.255 21 2600 4 690 I 3. 3.50 I I 80 I 1 20 
J2 650 3. 3.00 2 50 
10 775 2 160 I 80 14 2011 70 II 801 I I I I 2 ]02 1 
, II 825 II 1625 I I I 5000 I 5450 12 4600I I I , 
I I I I I 450 
I I I I I 2600 I I 23.25 I I 3.150 
II 13.50I I I 
-
~  
Table IV: Summary of Catches Mwanza GUlf-May, 1972 
Experimental Gears 
Species Trawl Gillnets (mesh sizes) 
2.0" 2.5 " 3.0 " 3.5 " 4.0 " 4.5 " 5.0 " 5.5 " 6.0" 6.5 " 7.0" 
Ti/apia ni/o/ica no. 7 I 1 
wl.(g) 4125 170 1275 
Ti/apia escu/en/a no. 66 
wI. 18500 
Tilapia variabi/is no. 1 3 4 I I 
wI. 120 190 370 200 100 
Hap/ochromis sp. no. 606 9 6 3 I 
wI. 34700 340 840 190 5 
C1arias sp. no. 6 2 1 1 
wI. 7100 510 650 2500 
Pr%p/erus sr. no. 7 19 19 1 1 1 
wI. 10200 1150 1100 1700 5250 
Barbus sp. no. I 1 
wI. 30 30 
Bagrus sp. no. 5 
wI. 3710 
ScM/be sp. no. 3 1 2 
wI. 480 90 230 
A/es/es sp. no. 1 
wI. 70 
[ ~ I .. \ I ~. i I I r ::l .s ::l .is" ::l ] "" 1 













Nos. of fish in each stage of sexual maturity 
II IJI IV V VI VII 
12 2 4 I II 13 























Nos. of fish in each stage of sexual maturity 






































Table XII: Gonad Condition-july 1972-Nyumba ya Mungu Dam 
Nos. of fish in each stage of sexual maturity 
Species Size range 
(em) 

















Table VII: Summary of Catches, Lake Baringo, August, 1972 
Gillnets (mesh sizes in inches) 
Sampling 
Species 2.0 25 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0Area 
no. wI. no. wt. no. wI. no. wt. no. wt. no. wI. no. wI. no. wI. no. wt. no. wt. no. wI. 
Tilapia nilotica 
South zone 112 5000 45 4150 33 4275 24 4425 21 2300 13 1480 15 1845 4 425 5 375 - - 5 475 
Central zone 5 275 5 350 66 9650 26 3400 38 3375 34 4125 8 1075 19 2300 13 1725 - - - ­
North zone 23 1450 53 5125 93 13925 59 11680 42 5925 23 3280 9 1255 12 1925 22 2325 - - 3 525 
Barbus sp. 
South zone 67 4469 57 8525 11 2625 3 1075 8 3050 4 500 - - 3 2900 2 6275 -- - ­
Central zone 11 1075 8 1025 3 350 3 2300 I ,125 3 2375 1 4450 I 100 1 4500 - - - ­
v­ North zone 4 475 4 700 - - 1 400 I 1575 2 175 1 1675 - - - - - - 1 150 I-.) 
Clarias sp. 
South zone 3 350 2 255 2 1175 2 1050 5 5775 3 3750 - - 4 2225 I 3225 1 3625 2 4975 
Central zone 1 100 - - - - - - - - - - - - I 25 1 800 - - - ­
North zone - - - - - - - - 2 1880 - - - - - - - - - - - ­
Table VllI: Experimental Fisheries Survey, Lake Baringo, August, 1972 
Size range WI. range No. of No. of Fullness % Empty IAverage No. of para-
Species I (em) (g) females males Index Stomachs sites per fish 
Tilapia nilatira I 3-19 5- 325 122 119 2 59 I Nematodes 4 (South zone) (South zone) Trematodes 2 
Barbus gregarii I 13-61 I 50-4500 I 27 I 22 I 0 100 very heavy infestation 
(South zone only) 
JI/apw nilolica 3-19 5- 325 122 119 Nematodes 42 59I(South zone) (South zone) Trematodes 2&rbus gregorii 13-61 50-4500 27 22 o 100 very heavy infestation (South zone only) 
Table X: Nyumba ya Mungu Dam, Summary of Catches, July, 1972 
Gillnets (mesh sizes in inches) 
Sampling area Species 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 
no. wt. no. wI. no. wI. no. w!. no. w!. no. w!. no. w!. no. w!. no. w!. 






















































































































































































































Table XI: Nyumba ya Mungu-Dam July, 1972 












Average No. of 
parasites per fish 
Dam Site Tilapia 
pangani 
11-30 45-1100 18 10 2 50 9 
v, 
+:- Kambi la Dagaa Tilapia 
pangani 
11-34 ~1650  29 15 2 32 8 
Korogwe Tilapia 
pangani 
11-23 5~ 490 39 16 I 80 7 
Magadini Tilapia 
pangani 
9-33 ~1575  14 14 2 47 8 
3 ... -'::l Il> "" "''"0 0:::r ::l (1l .., <:r (1l (1l ~;l~S-;l6; 3: ::l -Z(1l (1l .., .., _. (1l ;l>o 0 f""'t' ..... < _. 10-4 ~ 0 :!. ~ ~  Il> 'Tl~ 
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For centuries ricipisculture has been practiced in Asia (Japan-China) 
on an economical basis (HICKLING, 1971). 
In many parts of East Africa the climate is suitable for rice growing and 
there is a great need for animal protein. Very little work has been done in 
Africa. It was felt that some research into ricipisculture should be conducted. 
Therefore a small observation trial was done at the Ahero Irrigation Re­
search Station. 
MATERIAL AND METHODS 
The trial was done in 4 square rice paddies each of 750 m2• On three 
sides a trench was dug I x I m making the total area of each paddy 890 m2• 
This trench would serve as a refuge for the fish when paddies were drained. 
It was decided that the growing period of the fish should be two growing 
periods of rice (approx. 250 days). To obtain a maximum number of ob­
servations the trial was composed of four treatments. 
Paddy I: Rice + Tilapia nilotica (Linne) 
2: Rice+T. leucosticta (Trewavas) 
3: Rice without fish 
4: No rice+half the weight of stock fish T. leucosticta+half 
T. nilotica (stocking data see table I). 
Each paddy that was stocked received a total of 2.5 kg. stock fish 
(between 7 and II cm.). The fish came from different ponds in the Kisumu 
area. 
Fishing of the ponds was done twice. The first time with a special seine 
net (mesh size 10 mm.) just after harvesting the rice when the fish were all 
in the trench (not all fish were caught). The second fishing was done after 
the second rice harvesting. This time the trench was pumped empty by a 
motor pump and all fish were caught. 
55 
R i c e :  V a r i e t y  B a s m a t i  2 1 7  
F e r t i l i z e r :  o n e  a p p l i c a t i o n  o f  5 2  k g .  P 2 0 5 / h a  ( s i n g l e  s u p e r p h a t e  o f  
a m m o n i a )  
D r a i n a g e :  9 0  d a y s  a f t e r  t r a n s p l a n t i n g  
H a r v e s t :  1 0 0  d a y s  a f t e r  t r a n s p l a n t i n g  
I n s e c t i c i d e s :  8 ,  3 0 ,  5 0  a n d  7 0  d a y s  a f t e r  t r a n s p l a n t i n g  w i t h  D i m e c r o n  
5 0  a g a i n s t  i n s e c t  d a m a g e .  
R E S U L T S  
F i s h : 	  T h e  d a t a  o b t a i n e d  f r o m  t h e  s e i n i n g  ( p a d d y  I  a n d  2  t h e  2 4 t h  o f  
A u g u s t ,  a n d  p a d d y  4  t h e  2 5 t h  A u g u s t  1 9 7 2 )  a n d  t h e  f i n a l  d r a i n i n g  
o f  t h e  p a d d i e s  ( p a d d y  I  t h e  1 5 t h  o f  J a n u a r y ,  2  t h e  1 6 t h  o f  J a n u a r y ,  
a n d  4  t h e  2 2 n d  o f  J a n u a r y  1 9 7 3 )  a r e  s h o w n  i n  t a b l e  2 .  T h e  w i l d  f i s h  
C l a r i a s  m o s s a m b i c u s  ( P e t e r s )  d i d  n o t  s h o w  u p  u n t i l  t h e  d r a i n i n g  o f  
t h e  p a d d i e s  b e c a u s e  t h e y  w e n t  d o w n  i n  t h e  m u d  o f  t h e  t r e n c h  a n d  
e s c a p e d  t h e  s e i n e  n e t .  T h e y  m u s t  h a v e  e n t e r e d  t h e  p a d d i e s  d u r i n g  i r r i ­
g a t i o n  w h i c h  i s  c o n d u c t e d  e a c h  w e e k .  T h e  g r o w t h  o f  t h e  T i l a p i a  i s  
s h o w n  i n  d i a g r a m  1 .  
R i c e :  R i c e  y i e l d s  i n  k g i h a *  
R i c e +  T i l .  n i l .  R i c e +  T i l .  l e u c .  R i c e  w i t h o u t  f i s h  
C r o p  I  3 1 0 0  3 1 6 0  3 2 6 0  
C r o p  2  2 2 6 0  2 4 0 0  
2 3 1 0  
A v e r a g e  2 6 8 0  2 7 8 0  2 7 9 0  
" N o t e .  
T o  c o m e  t o  f i g u r e s  t h a t  a r e  e c o n o m i c a l l y  c o m p a r a b l e ,  t h e  y i e l d  f o r  
t h e  p a d d y  w i t h  f i s h  i s  c a l c u l a t e d  o v e r  t h e  t o t a l  a r e a = 8 9 0  0 1
2  
•  T h e  
y i e J d  f o r  r i c e  p a d d y  i s  c a l c u l a t e d  o v e r  t h e  i n s i d e  a r e a =  7 5 0  0 1
2  
w h e n  
c o m p a r i n g  t h e  y i e l d s  c a l c u l a t e d  o v e r  t h e  s a m e  a r e a = 8 9 0  0 1  
2  
f i g u r e s  a r e  
a s  f o l l o w s :  
R i c e + 7  T i l .  n i l .  R i c e + T i I .  l e I / C .  R i c e  w i t h o u t  f i s h  
C r o p  J  3 1 0 0  
3 1 6 0  2 7 6 0  
C r o p  2  
2 2 6 0  2 4 0 0  1 9 5 0  
A v e r a g e  2 6 8 0  
2 7 8 0  
2 3 6 0 *  
C o m p a r i n g  t h e s e  a c t u a l  y i e l d s  i t  i s  f o u n d  t h e r e  i s  a  d i f f e r e n c e  i n  y i e l d  
b e t w e e n  t h e  r i c e  w i t h  f i s h  a n d  t h e  r i c e  w i t h o u t  f i s h  o f  a b o u t  4 0 0  k g / h a  
w h i c h  m a y  b e  a n  i n d i c a t i o n  t h a t  t h e  f i s h  h a s  a  b e n e f i c i a l  e f f e c t  o n  t h e  y i e l d .  
( C a C H E ,  1 9 6 7 ,  H I C K L I N G  1 9 7 1 ) .  
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D I S C U S S I O N  
F i s h :  
T h e  e x p e r i m e n t  h a s  b e e n  a  b i t  b i a s e d  b y  t h e  i n f i l t r a t i o n  o f  C l a r i a s  i n t o  
t h e  p a d d i e s  b u t  s t i l l  i t  c a n  b e  s a i d  t h a t  ( a )  T .  n i l o t i c a  d i d  b e t t e r  t h a n  T .  
l e u c o s t i c a ,  ( b )  a t  t h e  m o m e n t  i t  i s  n o t  e c o n o m i c a l  t o  g r o w  f i s h  a n d  r i c e  
t o g e t h e r  b e c a u s e  o f  t h e  h i g h  c o s t s  t o  b u i l d  a n d  m a i n t a i n  t h e  t r e n c h e s  b u t  
i t  m a y  b e  f e a s i b l e  i n  t h e  l o n g  r u n .  
E s t i m a t e d  p r i c e  f o r  t h e  c a t c h  o f  e a c h  p a d d y  ( b e a c h  p r i c e )  i n  K e n y a  
S h i l l i n g  ( I  U . S .  $ = 7 . 1 4  K e n y a  S h s ) .  
P a d d y  
S m a l l  f i s h  
B i g  f i s h  C 1 a r i a s  T o t a l  
I  2  6 2  1 6  8 0  
2  2  3 3 9  
4 4  
4  
8  6 3  
4 7 5  
,  
T o t a l  p e r  h a 
  
9 0 0 
  
5 0 0 
  
8 5 0 
  
F u r t h e r  e x p e r i m e n t s  m i g h t  b e  d o n e  w i t h  o t h e r  s p e c i e s  o f  f i s h  o r  f i s h  
c o m b i n a t i o n s  t h a t  c a n  g i v e  a  h i g h e r  y i e l d  p e r  h a .  t h a n  w h a t  h a s  b e e n  
o b t a i n e d  h e r e .  O n e  c o m b i n a t i o n  m i g h t  b e  t o  h a v e  C l a r i a s  m o s s a m b i c u s  
a s  t h e  m a i n  f i s h  a n d  T i l a p i a  n i l o t i c a  t o  p r o d u c e  f r y  o n  w h i c h  C l a r i a s  c a n  
f e e d  * .  
C O C H  
Synthe~ 
H I C K L  
p p . 3 1 1  
T h e  p r o b l e m  w i t h  B i l h a r z i a  m u s t  a l s o  b e  c o n s i d e r e d .  T o d a y  t h e  w a t e r  
t h a t  g o e s  i n t o  t h e  i r r i g a t i o n  c a n a l s  i s  s p r a y e d  e v e r y  t h r e e  m o n t h s  w i t h  
F R E S C O N ,  a  m o l l u s c i c i d e  t h a t  a l s o  k i l l s  f i s h .  I f  a  r i c e  c u l t u r e  i s  t o  b e  
c o n s i d e r e d  o n  a  b i g g e r  s c a l e  t h e  B i l h a r z i a  p r o b l e m  a l s o  m u s t  b e  s o l v e d  i n  
a n y  o t h e r  w a y .  t h a n  t o d a y .  A  p o s s i b l e  w a y  t o  s o l v e  t h a t  m a y  b e  w i t h  A s t a t o ­
r e o c h r o m i s  a l l u a u d i  ( H Y T H O N ,  u n p u b l i s h e d )  w h i c h  i s  a  g o o d  m o l l u s c  
e a t e r .  
A s  c a n  b e  s e e n  i n  t h e  a b o v e  t a b l e  t h e  a m o u n t  o f  s m a l l  f i s h  i s  l o w e s t  i n  
p a d d y  n u m b e r  o n e  w h i c h  h a d  t h e  h i g h e s t  a m o u n t  o f  C l a r i a s  i n  w e i g h t  a n d  
m o s t l y  f r y  w e r e  f o u n d  i n  p a d d y  n u m b e r  f o u r  ( e s p e c i a l l y  a  h i g h  c a t c h  t h e  
f i l s t  s e i n i n g )  t h a t  a l s o  h a d  t h e  l o w e s t  c o n t e n t  o f  C l a r i a s  i n  w e i g h t .  
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Month pH value 
max. min . 
January 26.2 23.6 7.5 
February 25.7 21.5 7.5 
March 24.2 19.7 7.3 
April 26.1 22.0 7.5 
May 26.9 21.9 9.3* 
June 24.8 20.7 7.2 
July 23.5 20.3 7.1 
August 25.7 19.8 8.3 
September 24.3 18.6 7.1 
October 27.0 20.9 7.3 
November 25.5 19.8 7.2 
December 25.6 18.5 8.0* 
Average 25.5 18.6 8.0 
*The highest pH occurred when the paddies 
were drained and water remained in the trench. 
Literature 
CaCHE, A.G. (1967)-Fish Culture In Rice Fields A World-Wide 
Synthesis. Acta Hydrobiologica Hyrographica Et Protistologica 30: 1-44. 




Table I: Data of Fish and Rice 

































































14/4/72 12/8/72 4/9/72 14/10 1/1/73 13/1;73 










T. leuco51 ioa 
" T. ni/olica 
- 12/8/72 - - 1/1/73 
185 2100 2.50 28 
'By mistake this paddy received few fish at the first stocking and thaI was compensated on the 29/6/72. 
Table II: Fish caught 
---1­
Wild fish I'Rice T"eor fi,h I y,<Id y,,10Datepaddy 
"I~  
I 
*By mistake this paddy received few fish at the first stoL"ing and that was compensated on the 29/6{72. 
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Table II: Fish caught 
Rice 
paddy 









Wild fish 1* 
I Yield 

























- I -20 7.06 
Total minus the 
the stocking 
I 0.58 17. 86 













, T. nilolica 
T. feucoslica 
I T. nilolica 
T. feucoslica 
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*I Clarias mossoll7bicus *2 Estimated from random samples of the catch. 
,­ -­ ,j 
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M i  
A s  i n  p r e v i o u s  y e a r s ,  E A F F R O  c o n t i n u e d  t o  a t t r a c t  i n t e r e s t  f r o m  I n t e r ­
n a t i o n a l ,  n a t i o n a l  a n d  l o c a l  i n s t i t u t i o n s .  A  l a r g e  n u m b e r  o f  v i s i t o r s  c a l l e d  
F E  
a t  E A  F F R O  f o r  v a r i o u s  r e a s o n s  a n d  i t  i s  o f  s p e c i a l  i n t e r e s t  t o  r e c o r d  t h a t  
M r  
t h r e e  H o n .  M i n i s t e r s  v i s i t e d  E A F F R O  d u r i n g  t h e  y e a r  v i z .  H o n .  W .  
M r  
R w e t s i b a ,  E a s t  A f r i c a n  C o m m u n i t y  M i n i s t e r  f o r  R e s e a r c h ,  C o m m u n i c a ­
M r  
t i o n s  a n d  S o c i a l  S e r v i c e s ,  H o n .  A l  N o o r  K a s s u m ,  E a s t  A f r i c a n  C o m m u n i t y  
D r .  
M i n i s t e r  f o r  F i n a n c e  a n d  A d m i n i s t r a t i o n  a n d  t h e  H o n .  W i l l i a m  B a n a g e ,  
U g a n d a  M i n i s t e r  f o r  A n i m a l  R e s o u r c e s .  D u r i n g  t h e  l a t t e r  h a l f  o f  t h e  y e a r ,  
M r  
t h e  E a s t  A f r i c a n  C o m m u n i t y ,  D e p u t y  M i n i s t e r  f o r  R e s e a r c h  H o n .  S . B .  
M r  
T a m b w e p a i d  a  v i s i t  t o  E A F F R O .  
M r  
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